Show ISSu@ = sassee. 


4 


FEBRUARY 1961 




























“Mbat-top” 


7alve with 


improved diaphragm withstands 


FLAT STEEL TOP has welded diaphragm 
joint. New top withstands greater pres- 
sure, gives better support to diaphragm. 


REMOVABLE thermostatic 
power element. 


CAPACITY: 1, 2, 3 tons R-12; 2, 3, 5 tons 
R-22. Adjustable superheat. External equali- 
zer. Standard liquid charge or pressure 
limiting gas types are available. 


over one million normal life cycles 













IMPROVED DIAPHRAGM flexes 
over wider area, 


OPERATING PINS are long 
metal-to-metal guide (pack- 
less). Give trouble-free op- 
eration. 










ALL METAL CONSTRUCTION minimizes danger of 
damaging valve when soldering into line (valve 
does not have to be disassembled) and eliminates 
possibility of external leaks due to refrigerant re- 
action with gaskets at high temperatures encount- 
ered on heat pump applications. 


new {fp} model 214 “flat-top” thermostatic expansion valve 


This new, improved thermostatic expansion valve 
was built to last and last. In fact, the new model 
214 “flat-top” has a life span of over 1,000,000 
normal life cycles. It’s the ideal valve for trouble- 
free replacement on large commercial applications. 

Just the valve for heat pump applications, too! 
Sudden withdrawal of high pressure on the outlet 
side coupled with high thermal bulb pressure was 
causing tremendous strain on the diaphragm. Re- 
sult: Life expectancy on some valves used on heat 
pump applications was as low as 7000 life cycles. 


Visit Booth 803 at Heating and Air Condi- 
tioning Exposition, Chicago, Feb. 13-16, 1961. 


CONTROLS COMPANY 
HEATING AND AIR CONDITIONING DIVISION 


2456 N. 32nd Street, Milwaukee 10, Wisconsin 








¢ Cooksville, Ontario * Zug, Switzerland 


CC engineers extended valve longevity with the 
improvements shown above — features that enable 
the new “‘flat-top” to withstand over 100,000 life 
cycles of extreme pressure fluctuations incurred 
during heat pump reversals. 

The new A-P model 214 is part of industry’s 
most complete line of refrigeration and air-con- 
ditioning controls. Take advantage of Controls 
Company of America’s single-source availability 
— your assurance of dependable performance. 
Write today for complete details. 
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Features exclusive 





FIRSTS” 


Here’s the most versatile blower 
manufactured today! The Lau Series A 
is extremely efficient in many applications 
because of its availability in such a 
complete performance range. Assorted 
wheel sizes, four standard discharge 
positions, and a wide selection of C.F.M. 
characteristics mean you can specify a 
blower that’s practically custom made 
for you... at no extra cost. 


Standard Series A features include such 
Lau exclusives as Preslok® wheels, 
ground and burnished shafting, Lau Pak 
Gold Seal bearings, tripod bearing 
brackets, heavy gauge housing supports, 
versatile motor mounts, and Lausteel 
pulleys. 


Series A blower assemblies are 
recommended for warm air furnaces, 
central air conditioning systems, 
evaporative coolers, cooling towers, and 
remote condensers. 





Write or call Lau today. We will place 
you in contact with your experienced 
Lau Sales Engineer. He’s always nearby 
and ready to help you solve any air 
moving problem. 


MEMBER 


SEE US 
AT BOOTH 910 


INDOOR COMFORT 


Ss 


The Lau Blower Company, 2027 Home Avenue, Dayton 7, Ohio. 


Other plants in Kitchener, Ont., Can., and Irwindale, Calif. 





Largest 
seamed 
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Multi-Stage Propeller-Fan Units 


as Quiet as Centrifugal-Fan Units 


with the Low HP... Propeller-Fan Units 


Booth 39 assure sHow 


SEE IT! 
HEAR IT! 
COMPARE IT! 


Baltimore Aircoil Company, Inc. -p.o.s0x 7322- Baltimore 27, Md. 


Cooling Towers and Evaporative Condensers up to 800 Tons in single factory-assembled units 
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NOW... smaller size 
in all four ratings 





Check these other benefits of NEW General Electric 30- and 40-amp starters ... 





LOWER POWER REQUIREMENTS, LONGER CONTACT LIFE 


General Electric now adds the newly designed 30- and 
40-amp series of contactors and starters to the present 50- 
and 60-amp forms. This means a complete line of rugged, 
compact, economical air conditioning and refrigeration con- 
trols is now available to fit your specific needs for: 

@ compressor motor applications 

e special panel mounting applications 
Here are features you'll especially like about the new 30- 
and 40-amp forms. 

SMALLER SIZE—new contactors and starters require less 
mounting space than former 30- and 40-amp models. They’re 
smaller, yet both handle applications up to 600 volts. 





MAXIMUM RATINGS 


*CR NUMBER Full Load Amps Locked Rotor Amps 
220V 440V 550V 220V 440V 550V 

CRI54C 30 15 15 | 180 90 72 
CR154 D 40 20 20 240 120 96 
CRI54E 50 25 25 300 150 120 
CR154 F 60 30 30 +360 d 80 144 


* For starters only. Change CR number to CR153 C, D, E, and F for con- 
tactors at same rating. 


POWER REQUIREMENTS REDUCED—both the new forms re- 
quire only 4.5 watts, a reduction from 3.5 to 9.5 watts over 
previous forms. Result: a smaller control transformer can 
be used; lower component temperatures mean increased 
life, less maintenance cost. 
CONTACT RELIABILITY—vertical double break silver cadmium 
oxide contacts shrug off dust, resist contact welding. 
Still other important features include: 
e Quick trip or standard overloads SEE US AT 
e Optional “‘push-on”’ coil terminals BOOTH 736 
e Easy three-point keyhole mounting 
Ask your General Electric Sales Engineer for more in- 
formation, or write for bulletin GEA-7316, General Electric 
Co., Section 811-20, Schenectady 5, New York. 


You get MEASURABLE ADVANTAGES 


with General Electric Control 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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B&G CONDENSERS 


Lighter, more compact units, 
featuring quiet, vibration- 
free operation, uniform gas 
distribution, cleanable tubes 
and higher operating effi- 
ciencies. 





B&aG EVAPORATORS 
See illustration at right for 
features which give these 
units outstanding superiority. 
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BaG SUCTION LINE HEAT 
EXCHANGERS 
Aid thermal expansion valve 
operation, prevent liquid 
slugging. 





B&aG COMPRESSORS 
Precisely engineered for vi- 
bration-free operation withall 
the advantages of ‘“‘open’’ 
units. All units have one bore 
—a few interchangeable 
parts service them all. 





BaG CENTRIFUGAL PUMPS 
A full range of quiet pumps 
for refrigeration and air con- 
ditioning systems. 
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® 
everY B&G COMPONENT IN THIS TYPICAL 
INSTALLATION IS ALIVE WITH STAR FEATURES | 












TYPICAL APPLICATION OF 
B&G REFRIGERATION COMPONENTS 








B&G CONDENSER 





































































“REF” EVAPORATOR...Featuring non-slugging design...tube 
bundle proof against freeze-up damage... positive oil return. 













SPECIAL DESIGN COPPER TUBING 



















SERRATED Fluted tubing provides positive and permanent 
TUBE HOLES mechanical bond between tube and inner fin for all 
Assure leak-free temperature variations—positive contact throughout 
joints between 180° bend. Inner-fin tube triples refrigerant heat trans- 
tube sheet and tubes fer surfaces. Centrifugal force created by the twisted 





B&G makes a complete line of refrigeration and air conditioning components—with 
many commonly used sizes available for immediate shipment from factory stock! 

These are quality units throughout! B&G Evaporators and Condensers all offer 
plus values in efficiency and rugged, long-life construction. They are manufactured by 
methods which hold sheli diameters exact and free of distortion. This permits tight 
fitting baffles with minimum liquid slippage, greater efficiency and easy replacement 
of tube bundles if ever necessary. 

All units are built to A.S.M.E. Code requirements and are so stamped. 


When selecting pumps, B&G Series 1522, 1531 and 1510-B Centrifugal Pumps 
invite your most critical comparison. They are of vertical split case design, equipped 


with the exclusive, 


B&G PACKAGE LIQUID 
COOLERS 


A completely integrated and 
assembled water chiller—the 
only unit of its kind with all 
major parts designed, built 
and guaranteed by one man- 
ufacturer. 


dependable operation. 













spline holds liquid refrigerant against tube, minimiz- 
ing slugging and pressure drop. 







leak-proof ‘‘Remite®”’ Mechanical Seal and noted for quiet, 


BELL & GOSSETT 


c oO M P.A N Y 
Dept. GN-64, Morton Grove, Illinois 














Canadian Licensee: S.A. Armstrong, Ltd., 1400 O’ Connor Drive, Toronto 16, Ontario 












Coming soon from 


AW! Simple field test 


for hermetic bumouts 
plus 


- NEW! Easy way fo clean out 
mildly contaminated systems 


Full information on these important new devel- 
opments—plus test kits and pressurized cylin- 
| 














ders of ‘‘Genetron”’ 11—will be available from 
your wholesaler about March 15. See him then! 
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General Chemical 





General Chemical takes the guesswork out of hermetic burnouts 


One of the oldest and toughest service problems in 
the refrigeration and air-conditioning industry has 
been licked! 

Until now, there was no quick, on-the-spot test 
to determine the degree of acidity in a system 
after hermetic burnout ... and there was no easy 
way to tell when the acid in a system had been 
cleaned out. 

To solve this problem, General Chemical has de- 


veloped the first simple field test for checking 
degree of contamination in a burned-out system— 
before and after cleanout. Yes — we’ve taken the 
guesswork out of hermetic burnouts. 

In addition, General Chemical has developed an 
easy, short-cut procedure for cleaning out mildly 
contaminated systems by using pressurized cylin- 
ders of “Genetron” 11 to flush the unit — quickly 
and without pumping. 


See how these new developments can save you time, labor and material costs: 





First practical field test method! With this handy, portable kit devel- 
oped by General Chemical, you can now quickly and easily determine 
extent of contamination in a system after hermetic burnout. Simple 
tests show extent of burnout contamination and what clean-up proce- 


dure should be used. Also show when cleaning is complete. 


Here is still another contribution by General Chemical to the advancement of 
the air conditioning and refrigeration industry. These new procedures will be 
demonstrated at the International Heating & Air-Conditioning Exposition, 
Chicago, February 13-16, at “Genetron” Booth #43 .. . and will be shown to 
RSES and other groups throughout the country in weeks to come. 


genetron 


super-dry refrigerants 
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New quick, easy way to clean minor burnouts! 
Mildly contaminated systems can now be 
flushed and cleaned without pumping by 
using special new pressurized cylinders of 
“Genetron” 11 solvent. Prepared especially for 
flushing burnouts, these pressurized cylinders 
will soon be available from your wholesaler. 
An excellent solvent, “Genetron” 11 flushes 
acids and moisture, loosens and removes solids 
and is safe to handle. 


llied 
GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


hemical 






























PARTS AND PRODUCTS 


ABSORPTION REFRIGERATION MACHINES 


Three new sizes of absorption “Cold Generators,” in 
capacities of 400, 455 and 530 ton, have been intro- 











duced by this manufacturer. These new units expand 
the line to 12 basic sizes in the 100 to 530-ton range. 
Featured is the same single-shell, hermetic design 
as that introduced in the original nine sizes in 1959. 
Single-shell arrangement reduces machine height, 
permitting installation in low-ceiling areas. Hermetic 
design prevents air leakage, thus maintaining full- 
rated capacity and resisting internal oxidation. In 
addition, units are completely automatic. 
Trane Company, La Crosse, Wisc. 


DOOR HEATERS 


For use to protect against cold drafts through plant 
shipping doors when they are open and to supple- 
ment the plant heating system when doors are open 
Vari-Jet discharge door heaters are available in ten 
sizes for mounting heights to ft and floor area 
coverage up to 60 x 132 ft, mounted for room heating, 
or 33 x 180 ft, mounted for perimeter heating. Steam 
or hot water may be used as the heating medium. 
Heater automatically provides a high-velocity 
curtain of warm air when a door opens, to penetrate 
and temper inrushing cold outside air. When the door 
closes, a damper is a for discharge of warm 
air at normal velocity, to provide either room or 
perimeter heating under room thermostat control. In 
summer, the fan may be operated without heat to 
promote air circulation. 
L. J. Wing Manufacturing Company, 2300 N. Stiles 
St., Linden, N. J. 


COMPRESSOR PROTECTORS 


Improved motor-compressor overtemperature protec- 
tion, especially for compressors that have used dome- 
mounted controls, is offered with recently developed 
internally-mounted protectors and motor winding 
thermostat-supplementary overload systems. Klixon 
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hermetic protectors, sensitive to both current and 
temperature, can be mounted internally inside the 
compressor shell, adjacent to the windings, so as to 
follow the winding temperature closely and protect 
the capacity of the motor. 

Several design. features, different from those 
used on regular open-type protectors, are utilized in 
construction of hermetic protectors. Disc and con- 
tacts must be isolated from the refrigerant atmos- 
phere, where arcing contacts would cause a break- 
down in the gas. Terminals come from a hermetically- 
sealed can through glass-to-metal insulating seals and 
the can is welded to the terminal header. A variety 
of sizes and capacities is available to cover a range 
of compressor ratings from 1% to 5 hp, single phase, 
and 2 to 74% hp, three phase. 

Texas Instruments, Inc., Metals & Controls Div, 
Spencer Products Group, 34 Forest St., Attleboro, 
Mass. 


ELECTRICALLY-DRIVEN FANS 


Designed to be as compact as possible with regard 
to floor space, Piggy-Bak fans are equipped with 
motors mounted on the fan housing. Motors are 
mounted on a heavy bed plate with bolts, so that 
when the discharge is changed, the motor bracket 
can be repositioned. Resilient mounting prevents 
electrical hum from being transmitted from the hous- 
ing to the duct work. Adjustable motor bases are 
provided for belt tightening. 

Either backward curve non-overloading or quiet- 
operating forward curve-type fan wheels may be 
provided, giving a wide range of capacities and static 
pressures. Furnished with ball bearings as stand- 
ard equipment, units can be supplied also with non- 
ferrous parts to make them spark or corrosion-resistant. 
Champion Blower & Forge Company, Inc., Dept 9, 
Lancaster, Pa. 


POSITIVE FLOW BOILER 


Considerably different from previous models, this new 
boiler, designated Powermaster Positive Flow, has 
burner and furnace located on the left side at the 
horizontal center line of the boiler. It is of three-pass 
design with no tubes directly above or below the 





furnace, thus avoiding any impediment to natural 
circulation flow. 
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UNION CARBIDE announces a new personalized 
assistance program for air conditioning and refrig- 
eration equipment manufacturers. Through your 
Ucon Brand Refrigerants representative, CARBIDE 
offers you the experience of hundreds of specialists 
in cryogenics, metallurgy, chemistry and materials 
research. 


Can CARBIDE technology help you find better lubri- 
cants? Help you solve special corrosion problems? 
Assist you in developing plastics and elastomers? 
See your Ucon Refrigerants representative ...and 
find out how this new personalized assistance 
program can work for YOU! 









CHEMISTRY 


CRY cS 










e 
METALLURGY MATERIALS RESEARCH 
2 
UNION & 
ma CARBIDE MMMBtE. 0 ee Py 
These 5 Ucon Brand Refrigerants will meet your © 
refrigeration and air conditioning needs 
Ucon Refrigerant 11 Trichloromonofluoromethane © UCON and UNION CARBIDE are reg- 
Ucon Refrigerant 12 Dichlorodifluoromethane | istered trade marks of Union Carbide 
Ucon Refrigerant 22 Monochlorodifluoromethane = Corporation. 
SRA? Ucon Refrigerant 113 Trichlorotrifluoroethane 
refrigerants 






Ucon Refrigerant 114 Dichlorotetrafiuoroethane 






UNION CARBIDE CHEMICALS COMPANY Division of Union Carbide Corporation 
270 Park Avenue + New York 17, New York 
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feed injection and natural thermal circulation to aug- 
ment each other to provide efficient heat transfer. 

Circulation pattern is comparable to that in a 
watertube boiler. It develops as relatively cool water 
is directed down through the third pass, then rises 
through the second pass and around the furnace. In 
addition to the positive circulation feature, other 
benefits cited include elimination of danger of heat 
damage from stagnant water and sludge at the bottom 
of the boiler, fireside and waterside surfaces are easy 
to inspect and turn-around spaces may be simple and 
accessible. 

Other features incorporated in the boiler are: 
hinged front cover with quick-opening fasteners, rear 
cover hinged and divided for easy accessibility and 
maintenance, back construction available with either 
standard dryback or optional wetback and liner may 
be replaced in the field, if necessary. 

Dryback design utilizes a new pre-fired high 
temperature liner, backed with a light-weight insu- 
lating material, to provide high resistance to flame 
and assure minimum refractory maintenance. Wet- 
back is interchangeable with dryback. 

Orr & Sembower, Inc., Reading, Pa. 


150-TON COOLING TOWERS 


Two new 150-ton blow-through cooling towers are 
offered by this manufacturer. One is a standard, 
quiet-operating centrifugal-fan tower, one of the 1960 
line of models from 10 to 800 ton; the other is a 








newly developed multi-stage propeller-fan tower that 
combines low-operating hp with centrifugal-fan quiet- 
ness. Shown is the standard unit, Model TMA. 
Baltimore Aircoil Company, Inc., P. O. Box 7322, 
Baltimore 27, Md. 


PIPE HANGER 


One-piece clamps, automatic alignment, interchange- 
ability of pipes within a bank without moving ad- 
jacent pipes and a wide variety of clamp sizes are 
features of this hanger for banks of pipe. Clamps 
are small in bulk and nest together for easy handling. 

Pipe is held against a channel iron by spring 
alloy aluminum clamps which slide over the pipe and 
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are held by slots in the channel. Cams on the clamps 
hold them in place. 

Stamperhanger Company, 1634 Telegraph Ave., Oak- 
land 12, Calif. 


1961 AIR CONDITIONERS 


Here shown are four models introduced for 1961. At 
top in the illustration are the Adventurer (left) and 
Discoverer (right), and at bottom are the Builder's 
Model (left) and Conqueror (right). 

Push-button control and improved performance 








are featured on the Adventurer for 1961, which has 
an acoustic floating front, internally-sealed compart- 
ments and cushion-mounted fans and compressor to 
absorb vibration and sound for quiet operation. Two 
filters are provided, one for return room air and the 
other on the outside air intake. Most compact model 
in the line, the Adventurer is one of the smallest high- 
performance units offered. 

Wide-range comfort control and quiet operation 
suit the Discoverer for window or through-the-wall 
installation. Featuring dual cooling speeds for heavy 
duty daytime cooling and quiet nighttime operation 
and dual fan speeds for control of either exhaust, 
filtered fresh air or circulated and filtered room air, 
the unit also automatically maintains the preselected 
temperature. Reverse cycle models with supple- 
mentary electric heating are available for chilly spring 
or fall days. 

Combined in the Builder’s Model are features 
not previously available in through-the-wall or win- 
dow air conditioners. The casing of baked enamel 
on zinc-grip steel may be installed at any time during 
or after the building operation, with the heavy-duty 
conditioning unit inserted as needed. By depressing 
two catches, the entire front panel may be removed, 
and the sliding control cover has no hinges or springs. 
Simplified controls provide a wide range of fresh air, 
exhaust and thermostatically controlled cooling. 

Highest performance unit in the line is the heavy- 
duty Conqueror. Full range conirols permit wide 
choice of the amount of fresh air, exhaust, fan speed 
and cooling temperature. Reverse cycle units provide 
heat for fall and autumn days. Available in the Power 
Surge Conqueror is an automatic timer which permits 
setting the unit at up to 45 min of “overdrive” for 
rapid lowering of room temperatures. At the end of 
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There’s something NEW in AIR HANDLING UNITS... 
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; DUNHAM-BUSH “COMPACTS” 
| for COOLING * HEATING * HUMIDITY CONTROL 


Compact modern design means lower shipping costs, lower installation costs, 
less required equipment area, more rigid assembly. Thirteen case sizes are avail- 
able...in either floor or ceiling mounted units, with an over-lapping range of 
air deliveries. 

Dunham-Bush Air Handling Units the ‘‘compact line’’ of the industry offers the 
architect, engineer, and contractor a diversified selection of central station units. 
Dunham-Bush Air Handling Units are available with direct expansion, water or 
steam coils ... or in combinations of these coils. 

The Dunham-Bush-engineered flexibility of the component parts assures delivery 
of air, conditioned to fulfill any seasonal or product demand. Air can be filtered, 
cooled and dehumidified; or filtered, heated and humidified . .. depending on the 
requirement. 

Accessory equipment available includes mixing boxes, filter sections, face and 
by-pass dampers for close humidity control, and both water and steam spray 
humidifiers. 

SEE US AT BOOTHS 32 & 38 A wide range of air outlet locations and motor arrangements makes Dunham-Bush 
15th INT'L HTG & AIR 


: ecube. EEPCS. INT'L Air Handling Units easy to specify—easier to install. 


H AMPHITHEATER, CHICAGO 
: FEB, 13-16, 1961 




















Mie hy CUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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the selected time, the air conditioner resumes its 
preselected high or low cooling operation. 
York Div, Borg-Warner Corporation, York, Pa. 


TWO-STAGE COMPRESSOR 
Broadening its line of two-stage VMC compressors, 
this manufacturer has introduced a 12-cylinder model 
to supplement a 6-cylinder unit introduced earlier. 
With these two units, a range of from 6 to 40 ton 
of refrigeration is possible, depending upon operating 
conditions. Offered for direct-connected or V-belt 
drive, two-stage VMCs can be eee on operation 
with ammonia and Refrigerant 12 and 2 

For a variety of applications, the two- ae model 
is suited especially for use where a processing func- 








tion requires low temperature refrigeration and cost 
or floor limitations prevent selection of individual 
booster and high-stage compressors. 

Vilter Manufacturing Company, Milwaukee, Wisc. 


POLYURETHANE SEALANT 

For a wide variety of industrial uses, 829-901 Black 
U.I. Sealant is a soft, high-modulus composition which 
is applied easily with either a caulking gun or a knife. 
It is offered in a single package, requires no field 
mixing or curing accelerators and does not shrink on 
aging. Adhesive properties are excellent and will 
withstand changes in temperature within a range of 
—75 to 150 C. 

Flexible on aging, the sealant has good resistance 
to chemicals and serves as a barrier protection be- 
tween dissimilar metals. Even in joints as wide as 
% in. it will not slump or sag in vertical or overhead 
installations. Film-forming urethanes in the material 
provide a tough skin in one to three days, and the 
compound is cured to a durable, elastic rubber in 
10 to 14 days. 

E. I. du Pont de Nemours & Company, Wilmington, 
Delaware. 


DEHUMIDIFIERS, PURIFIERS 


Model DA-3 contains an air purification system con- 
sisting of two germicidal lamps in addition to two 
large, activated charcoal filter cells to remove dust, 
dirt and other airborne particles as well as soot and 
odors. It can operate in conjunction with, or sepa- 
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rately from the dehumidifier. Also incorporated in 
this model are such features as “Automatic Humidi- 
stat,” which turns the unit off or on according to a 
pre-set level of humidity desired; “Overflow Guard,” 
which turns the unit off automatically to prevent 
overflow; and “Overflow Signal Light,” which lights 
up when the bucket is full. 

Two additional Quiet Kool dehumidifier models, 
DA-2, which contains all the features of DA-3 with 
the exception of the air purifier, and DA-1, are offered 
also. 

Emerson Radio & Phonograph Corporation, Jersey 
City 2, N. J. 


REFRIGERATED TRUCK BODY 


Compact, light-weight and insulated, this truck body 
is available in eight or ten-ft lengths for one and 
one and one-half-ton chassis, respectively. Step-in 
door permits drivers to work inside with the door 
closed at drop points, eliminating temperature loss 
due to open doors and providing easy access to all 
points of the body for quick loading and unloading. 

Refrigerating unit is a Model C-5 Cargo Cooler 
comprised of a plate coil and a hold-over plate and 
mounted on the front wall of the body. Compressor 
is belt-driven from the vehicle engine. When the 
engine is operating, air is drawn by a blower across 
the super-chilled surface of the plate coil and then 
circulated throughout the body. Refrigerant which 
has not absorbed completely its Btu capacity freezes 
the hold-over plate, which continues to refrigerate 
the body when the vehicle engine is not operating. 
Need for standby power is eliminated by the hold- 
over plate system. These plates are available in two 
thicknesses, a one-in. plate for maintenance of safe 
temperatures overnight and a two-in. plate for longer 
periods. 

Even distribution of refrigerated air to all points 
of the body is accomplished by a thermostatically- 
controlled forced-air circulation fan. When the door 
is opened, a door switch automatically stops the fan, 
reducing heat loss and protecting the person entering 
from low-temperature air blast. 

Hunter Manufacturing Company, 30539 Aurora Rd., 
Cleveland 39, Ohio. 


DISC-TYPE THERMOSTAT 


Application of a line voltage heater built into a small 
thermostat is found in the Klixon 20450 Series, de- 
signed primarily for control systems in appliances. 
One use is in clothes dryers, where input to the built- 
in heater is varied by an adjustable switch to influ- 
ence the natural response of the thermal element to 
ambient temperature, providing a means of control 
for damp dry or full dry cycles. 

Construction can be varied to some extent to 
meet specific needs; however, the basic thermostat 
is small in size, measuring 1.181 in. diam by 1.131 in. 


high and weighing approximately one oz. Unit is 
supplied with a single-pole, single-throw contact 
as a fan 


arrangement in two contact structures: 
switch (circuit closes on temperature rise) and as a 
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UNSURPASSED FILTERING 
AND DRYING with ADDED 
Convenience and EKconony... 
It's the New Refillable 
Type L/rymaster’ 


Filter-Drier! 








The superb, balanced filtering and drying performance of the new refillable 
type DRYMASTER comes from HI-FI Filter Block Desiccant: These fully activated, 
pressure molded briquettes quickly remove all harmful moisture, acid, sludge 
and micron-size foreign particles from the refrig- 
eration system. HI-FI Filter Block Dessicant is 
non-dusting, non-channeling and is virtually 
unequalled in moisture adsorbing capacity. Its 
combination surface and internal depth filtering 
ability is unsurpassed by any other comparably 
sized drier in the field today. 


And the new angle-type, refillable DRYMASTER 
Filter-Drier gives added convenience and econ- 
omy, too. Once installed, the body shell of the 
Drier is in for the life of the system; only the 
desiccant is replaced. DRYMASTER Refillable 
| Filter-Driers are designed for 5 ton through 165 

ton capacities with 2” O.D. through 2¥%” O.D. 
solder connections. End fittings are made of 
copper for easier soldering. 














HI-FI Desiccant Briquettes, protected against 
shock by fibre glass padding, come packed 
in vacuum sealed cans ready to be installed 





quickly, easily, with no connections or joints 








to remake. 





Write today for Catalog R-159 . . . contains complete information 
on all Streamline Refrigeration and Air-Conditioning products. 


SEE YOU IN CHICAGO ... BOOTH 845-849 


MUELLER srass co. 


PORT HURON 15, MICHIGAN 


MUELLER VAMPCO ALUMINUM PRODUCTS, LTD., STRATHROY, ONTARIO 
Exclusive Canadian Representative for Mueller Brass Co. 
Air Conditioning and Refrigeration Products 
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high limit switch (circuit opens on temperature rise). 
The thermostat is avaialble also with single-pole, 
double-throw switching action. 

Operating characteristics are: max ambient tem- 
perature, 200 F; current rating (terminals 1 and 3), 
25 amp, 120/240 volt ac, resistive, and 13 amp/120 
volt ac, 10 amp/240 volt ac, FLR; 60 amp/120 volt 
ac, 45 amp/240 volt ac, LRA; current rating (terminals 
1 and 2), 10 amp/120 volt ac, 5 amp/240 volt ac, 
resistive, and 5.8 amp/120 volt ac, 2.9 amp/240 volt 
ac, FLR; 34.8 amp/120 volt ac, 17.4 amp/240 volt 
ac, LRA. Max heater rating 5 watt; max heater volt- 
age 120 volt ac. 

Texas Instruments, Inc., Metals 
Spencer Products Group, 34 Forest St., 
Mass. 


& Controls Div, 
Attleboro, 


FEED TABLE 


For high-speed production of pipe and duct sections, 
this feed table automatically transfers panels from 





the snap-lock machine to the roller machine, making 
possible snap- -lock forming, rolling, beading and 
crimping in one continuous rapid operation. Auto- 
matic transfer also permits operation of the snap-lock 
and roller machines at high speeds for maximum pro- 
duction. 

Maplewood Div, Rockford Machine Tool Company, 
Rockford, IIl. 


HEATING-COOLING UNITS 


Cooling portion of the 365 Conditionair unit includes 
a cooling coil placed in the heating system’s air stream 
and a condensing unit placed outside the building. 
Cooling section alone may be installed in homes not 
equipped with forced air ‘heating systems. Capacities 
of the air conditioning units range from two to five 
ton. With maximum over-all dimensions of 28%4 x 
45% x 317% in., the compact remote condensing units 
are weatherproof and designed for easy installation 
and servicing. 

Gas furnaces are 442 ft high and 2% ft deep, 
with widths ranging from 14 to 23 in. Input capacities 
range from 70,000 to 125,000 Btu/hr. Oil furnaces, 
44% ft high and 3 ft deep, range:in width from 23 to 
31 in. and have input capacities from 67,000 to 
112,000 Btu/hr. Both types of furnace will be offered 
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in three model groupings: Highboy, designed for in- 
stallation in utility rooms, closets or corner locations; 
Counterflow, suited for homes without basements or 
those using perimeter systems; and Horizontal, for low 
attic areas, crawlways and underfloor hanging. 
Delco Appliance Div, General Motors Corporation, 
Rochester 1, N.Y. 


GLASS-DOOR FREEZER 


Glass doors of the swing-out or sliding type are fea- 
tured with automatic hot gas defrosting in a new 
45-cu ft freezer and a refrigerator recently introduced. 
Also included in this expanded line are a freezer, 
refrigerator and combination refrigerator-freezer with 
solid doors. All units are equipped with moisture 
vaporizers to eliminate the need for drains. 
Operating at zero to —10F, the freezer is de- 
signed primarily for display of frozen products. Four- 
ply glass doors of the unit are self-closing to reduce 
heat gain. Heavy heater strips surround each door 
opening and the entire frame to prevent condensation 
on the cabinet’s exterior. Circulating air keeps the 
glass clear and interior lights improve visibility. 
Nor-Lake, Inc., Second and Elm Sts., Hudson, Wisc. 


AIR DISTRIBUTION SYSTEM 


Acousti-Flo System, a new low-velocity method of 
introducing conditioned air into a room, has been 
developed by this manufacturer. Combined in this 
ceiling system are a glass fiber air supply tube and a 
perforated metal bar diffuser which distributes air 
evenly throughout a room. Purpose of the system 
is to combine positive delivery of air through self- 
insulated tubes with full wall-to-wall diffusion to 
minimize dead air spots. Air delivery is controlled by 
adjusting continuous dampers. 

Owens-Corning Fiberglas Corporation, 717 Fifth 
Ave., New York, N. Y. 


CARGO REEFER DOORS 


Weight savings of 1500 lb per cold storage doorway 
are cited as being provided by plastics cargo reefer 
doors. Designed for minimum weight and improved 
insulation without sacrificing strength, these doors 
have heavy-gauge galvanized sheet steel baffles to 
protect against damage by cargo. Baffle bars are 
secured firmly to the doors and insulated to prevent 
heat conduction and minimize condensation and 
frost on exposed metal parts. Compression and 
sweeper gaskets along door edges prevent cold air 
leaks and reduce heat loss. All through rods have 
thermal breaks. 

Outer shell of these doors is glass fiber reinforced 
polyester. Fire-resistant and impervious, the material 
possesses rigidity plus a slight resilience that improves 
its resistance to impact damage. Foamed-in-place 
polyurethane plastics inside the doors has excellent 
insulation value and is five-in. thick for greater pro- 
tection. 

Jamison Cold Storage Door Company, Hagerstown, 
Maryland. 
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SIMPLIFY LOW-TEMPERATURE 
SILVER BRAZING WITH _ 
THESE SPECIALLY » << 
DEVELOPED FLUXES! _ 





















NESTS LORE TINT LEIS OPE ERE EEO 8 





X \ The correct selection of flux can offer unexpected help in 
/ speeding and simplifying production, minimizing rejects and 
lowering costs in low temperature silver brazing operations. 








010 The advantages to be gained by “selective fluxing” are suffi- 
: N ciently important to warrant careful, thorough study! 
: Ae Silvaloy offers the most advanced flux developments in this 
‘ y 


specialized field. Here, is a complete line of fluxes . . . each | 
0.0 providing outstanding performance, enabling you to select the 
\ correct flux for every possible low temperature brazing opera- 
Y tion. The extra efficiency of Silvaloy “Selective Fluxing” is | 
being proved daily on the brazing production lines of the coun- 
try’s leading manufacturers. 

Call the Silvaloy distributor in your area for consultation 
and detailed information or, send for our booklet ““A Com- 
plete Guide to Selective Fluxing for Low Temperature Silver 
Brazing.” 

Silvaloy fluxes are packaged in 65-lb. and 30-lb. drums, 5-Ib. 
wide mouth jars (5 to a carton), 1-lb. and %-lb. jars. The 
wide opening of the 5-lb. package makes it a most practical, 
time saving dispenser that also enables the operator to make 
use of every bit of flux in jar. 
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; AMERICAN PLATINUM & SILVER DIVISION 

; 231 NEW JERSEY RAILROAD AVE. + NEWARK 5, NEW JERSEY 

Sales Offices: Chicago - Dallas - Detroit - Houston - Los Angeles - New York - Orlando - Providence - San Francisco - Washington, D.C. 


SILVALOY DISTRIBUTORS: A.B.C. METALS CORPORATION +» DENVER + AUSTIN-HASTINGS COMPANY, INC. +» CAMBRIDGE +» WORCESTER * HARTFORD + BURDETT 

OXYGEN COMPANY CLEVELAND + CINCINNATI + COLUMBUS + AKRON + DAYTON + YOUNGSTOWN + MANSFIELD » FINDLAY * DELTA OXYGEN COMPANY, INC. 

MEMPHIS + EAGLE METALS COMPANY +. SEATTLE + PORTLAND + SPOKANE + NOTTINGHAM STEEL & ALUMINUM DIV. A. M. CASTLE & COMPANY * CLEVELAND 

) be OLIVER H. VAN HORN CO., INC. +» NEW ORLEANS + FORT WORTH + HOUSTON « PACIFIC METALS COMPANY LTD. + SAN FRANCISCO SALT LAKE CITY 
4 LOS ANGELES + SAN DIEGO+ PHOENIX + STEEL SALES CORPORATION +» CHICAGO + MINNEAPOLIS + INDIANAPOLIS * KANSAS CITY * GRAND RAPIDS 
DETROIT+ ST. LOUIS + MILWAUKEE+ LICENSED CANADIAN MANUFACTURER + ENGELHARD INDUSTRIES OF CANADA, LTD. *« TORONTO * MONTREAL 
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Krack standard 
refrigeration units 
fill rigid 
specifications 
at U.S. Air Force 
Academy 











New Air Force Academy at Colorado 
Springs .. . a showplace . . . functions as a 
completely efficient physical plant. 
Equipment and refrigeration systems in 

all buildings were planned, constructed 
and installed to assure long life, economical 
and automatic operation. 


Specification requirements for 31 
refrigerated areas at 7000’ altitude 
Temperature range: —5 to plus 60° F. 
Relative humidity: 50 to 92%. 


KRACK standard production line models 
met these, plus other specification 
requirements. This is one of many cases 
where KRACK’S wide selection of 
standard units filled every refrigeration 
requirement. 9 times out of 10 you'll find 


that standard KRACK units fill your needs 


without expensive modifications. 


KRACK safety margins assure 
deliverance of capacities as rated— 
no need to over specify! 


Write for data on complete 
installation and catalog 600! 


ML // ae 
K R PAY of J or Ammonia, Recirculated, 


GINEEREO Flooded or Direct 


Y i. 
REFRIGERATION 


APPLIANCES, INC. 
917 Lake St., Chicago 7, Illinois 
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Nitrogen cooling 


Automatic heat 
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By mail 


Air conditioning school 


Air pollution 


Building products 


Business training 


ECPD 


ICR Proceedings 
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TRENDS 


Reporting upon tests with a single frozen food distributing truck using liquid 
nitrogen to maintain the truck area at a low temperature, the U.S.D.A. Agri- 
cultural Marketing Service indicates that the refrigerant was spread directly 
on the load. It is stated that once the desired temperature was established, 
it was easy to maintain and that during the five-day test period the material 
warehoused at 12 F achieved last delivery at 9 F. 


According to K. L. Wilson, vice president of Minneapolis-Honeywell Regulator 
Company, there were 24,000,000 automatically heated homes in the United 
States at the end of 1960. This was an increase of 1,286,000 over the previous 
year and marks the 75th anniversary of automatically controlled residential 
heating equipment. 


There were more than 800,000 scientists and engineers employed in January 
1960 as compared with 764,000 similarly allied with business firms in January 
1959, according to a current survey of the National Science Foundation. This 
7% rise compares with a 5% increase from 1958 to 1959. More than 10,000 
companies cooperated to furnish data for the report which will appear in 
final form early this year. 


Allegedly the first to be offered by a major university, a nation-wide corre- 
spondence course to aid engineers to prepare for professional registration, 
“Engineering Fundamentals” has been developed for the University of Cali- 
fornia by Lloyd M. Polentz. Further information may be obtained from the 
Department of Correspondence Instruction, University Extension, University 
of California, Berkeley 4, Calif. 


Marked by the attendance of 170 students who heard 20 lecturers in the 
course of a five-day program, the 1960 Gas Air Conditioning Sales School 
was held in December under the auspices of the Air Conditioning and Heating 
Committee of the American Gas Association. Topics covered included: Defini- 
tions, design and performance of reciprocating and centrifugal compressors, 
absorption machines, boilers, humidity controls and similar factors leading 
to matters of sales instruction. 


BOOK REVIEWS 


“National Goals in Air Pollution Research” is a 40-page report of the U. S. 
Surgeon General’s Task Group. Issued by the U.S. Department of Health, 
Education and Welfare, Washington 25, D.C., the report recommends de- 
terminations of the effects of air pollution on human health and the agricul- 
tural economy, the finding of better ways of measuring economic losses from 
air pollution and other research upon meteorological factors. 


As announced by the American Institute of Architects, preparation of the 
second edition of the AIA Building Products Register has been started and 
publication is scheduled for early 1961. It is stated that this edition will list 
almost twice as many products as did the 1960 volume and in augmented 
categories. 


National Warm Air Heating and Air Conditioning Association, 640 Engineers 
Bldg., Cleveland 14, Ohio, has prepared a comprehensive Management Ref- 
erence Guide for use in the business training program of that organization. 
This comprehensive text is a general reference to the warm air heating and 
cooling industry specifically compiled for contractor-dealer levels. 


Covering the interval to September 30, 1960, the 28th Annual Report of 
Engineers’ Council for Professional Development is a 70-page review of the 
activities of the Guidance Committee as well as of other groups within this 
organization. A feature is a review of accredited curricula leading to first 
degrees in engineering in the United States in 1960. This covers a large 
group of reporting instructions and certain paralleling courses. 


Issued in three volumes, proceedings of the 10th International Congress of 
Refrigeration covered a wide area on the specific references to low tem- 
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With honors? 


Building research 


ARI not ASHRAE 


Professional climate 


Warehousers 


Recold won 


Cooling towers 


Controls research 


peratures, heat transfer calculations, insulation materials, refrigeration ma- 
chinery and air conditioning. Pergamon Press Ltd., Headington Hill Hall, 
Oxford, England. 


Providing some alarmingly frank survey results, “Engineering Professionalism 
in Industry,” issued by the National Society of Professional —— 2029 
K Street, N.W., Washington 6, D. C., is the sixth in a series. is 104-page 
volume seeks to evaluate thoroughly the engineer’s own feelings as to his 
professional status and as to his relationship with industrial management. $4.00. 


Deriving from the 1959 Fall Conference and the 1960 Spring Conference of 
the Building Research Institute, Publication 831, “ for New Building 
Research,” is a 72-page introduction to contemplated projects for better under- 
standing of important projects within this field. Building Research Institute, 
2101 Constitution Avenue, N.W., Washington 25, D.C. $4.00. 


SPECIAL MEETINGS 


Contrary to certain references recently published elsewhere, the 12th Expo- 
sition of the Air Conditioning and Refrigeration Industry, to be held in Los 
no February 12-15, 1962, is under the auspices of the Air Conditioning 
and Refrigeration Institute and not ASHRAE. As reported here, previously, 
the Western Air Conditioning Industries Association cancelled its arrange- 
ments for a 1962 show to cooperate as hosts for the ARI exposition. The 
ASHRAE show is, of course, being held this month in Chicago in conjunction 
with our Semiannual Meeting. The next ASHRAE show will be in 1963 in 
New York. 


Representatives of educational institutions and industrial organizations will 
meet in Cincinnati, February 2-3, for the 13th Annual College-Industry Con- 
ference concentrating upon the development and maintenance of the pro- 
fessional climate in engineering. This conference is sponsored by the Relations 
with Industry Div of the American Society for Engineering Education. 


Concentrating upon management problems, the business program for the 70th 
annual meeting of the National Association of Refrigerated Warehouses will 
be held in San Francisco March 26-30. Panel discussions will cover various 
operational and technical aspects in the handling of frozen foods and some 
aspects of automation. 


INDUSTRY CHANGES 


When the NLRB certified the election in which Recold employees rejected 
three ate union claims to represent, a 233-day strike of this California 
air conditioning and refrigeration manufacturer came to an official end. 
Meanwhile, Recold rebuilt a production staff from a residual 12 of an original 
253, expanded its operations in California and elsewhere and maintained its 
high wage and working conditions policy. 


Formation of an Associate Membership Section of the Cooling Tower Institute, 
1120 West 43rd St., Houston 18, Texas, inclusive of owners and operators of 
industrial water cooling towers, has been announced simultaneously with the 
1961 Annual Cooling Tower Institute Meeting. Held in January, in New 
Orleans, technical committee meetings included such matters as fogging, alti- 
tude and salt water effects upon performance, theoretical projects, psychro- 
metry, wood maintenance, plastics and similar factors. As the general meeting 
field performance test data were evaluated by John C. Campbell of the 
Hudson Engineering Corporation, corrosion resistant materials for tower hard- 
ware were probed by Wesley Smith, Oregon State College. 


Establishment of a new corporate research and development staff to carry 
out basic and applied research projects for the Controls Company of America 
has been announced with the objectives of developing new i that can 
become the basis for product projects of various pce am and subsidiaries 
of that organization. Over-all direction of this corporate research group is 
headed by Chairman Roy W. Johnson of the Controls Corporation. 





March 





Report Issue with news of the Semiannual Meeting, pictures of 





speakers and of social events and honor awards. 
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(i Tuttle & Bailey Air Distribution Equipment 


i IMPERIALINE EXTRUDED ALUMINUM GRILLES 


Designed to harmonize with or accent linear design concepts . . . may be 
used for supply or return on heating, cooling, or ventilating systems . . . ideal 





for ceiling, sidewall, floor, or sill installation. 


Six margin styles. Can be furnished in one-piece construction up to 72” x 
48” where the 72” dimension can be either length or height . . . available in 
listed sizes of 114”, 2”, 214”, 3”, 4”, 5” and in 2” increments from 6” 
through 72”. 





Bars can be furnished set straight, deflected 15° or 30°. A pencil-proof is 





also available. 








HIGH PRESSURE EQUIPMENT 


i A complete line of units available for 
ceiling installation, supplying diffusers 
connected directly to the box, conven- 
tional low pressure ductwork, or a number 












of outlets for system flexibility. Perimeter 
type units can be furnished for installa- A 





. ° e . . f eo ean 
tion along exterior walls with either sill or i —————— ‘ 
front discharge, or for ceiling or soffit —— ’ 
application where a linear outlet is | 
desired. High capacity temperature mix- a | 
ing units and pressure reducing valves . 

complete the line. 
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TYPE 








Ceiling Diffusers - Round 


CROSS-SECTION 


Ss 














DESCRIPTION 


Adjustable 
Pattern (Full) 


Stepped Down, 
Fixed Pattern 


Flush, Fixed 
Pattern 

(also available with 
light fixture 

Type PLF) 


Flush, Fixed 
Pattern, Half- 
Round 


Adjustable 
Pattern 
(4 position) 


Flush, Fixed 
Pattern, Supply 
and Return 


Deep Outer 
Shell 


Flush, Fixed 
Pattern 


Flush, Fixed 
Pattern, Half- 
Round 


Stepped Down, 
Fixed Pattern 





APPLICATION 


Ceiling or 
Exposed Duct 


Ceiling or 
Exposed Duct 


Ceiling 


Ceiling 


Ceiling or 
Exposed Duct 


Ceiling 


Alternate outer 
shell for all 
Type P 
Diffusers 


Ceiling 


Ceiling 


Ceiling or 
Exposed Duct 





LISTED SIZES 


6-8-10-12-14- 16 
18-20-24-30-36 


6-8-10-12-14-16- 
18-20-24-30-36 


6-8-10-12-14- 16. 
18-20-24-30-36 








6-8-10-12-14- 
16-18-20-24 


6-8-10-12-14-16 
18-20-24-30-36 





8-10-12-14-16- 
18-20-24-30-36 


6-8-10-12-14- 
16-18-20-24 





6-8-10-12-15- 
18-21-27-33-38 


8-10-12-15-18-F 
21-27-33-38 


6-8-10-12-1.)- 
18-22-27-33 
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J * & 
Ceiling Diffusers - Square and Rectangular 
ZES TYPE DESCRIPTION APPLICATION LISTED SIZES 
- 16- 
36 
Fixed Pattern Acoustical tile, 6-8-10-12-15 
exposed duct, or 
overlap ceiling. 
1-16. 
-36 
Adjustable Pattern Ceiling or Exposed 6-8-10-12-15 
Duct. 
A- 16. 
)- 36 
DFP Panel Acoustical tile 6-8-10-12-15 
| or T-bar. 
— | 
4- 
4 
TYPE M MULTI-PATTERN DIFFUSERS 
anniesnaiiinrs MARGIN STYLE APPLICATION SIZES 
14-16 
0-36 
) | 4-WAY MS-Beveled Overlap ceiling 3 inch increments 
| | 1 | from 6x6 
iibcbaiiniainisesieane | to 36 x 36 
| 
-16- _ 
10-36 ME-Flat Overlap ceiling 3 inch increments 
3-WAY from 6 x 6 
| to 36 x 36 
f 
MF-Flush Acoustical tile 3 inch increments 
14- 2-WAY from 6 x 6 
24 to 36 x 36 
Se MD-Drop Collar Flush installation with 3 inch increments 
surface mounted lights from 6 x 6 
1 -WAY or exposed beams. to 36 x 36 
-15- 
33-38 
TYPE L LINEAR DIFFUSERS 
5-18 One-way Blow. — 5 
38 34” and 614” listed sizes. —— 




















Two-way Blow. 
7” and 13” listed sizes. 





18-24-30-36-48-60-72” lengths 








SUPPLY GRILLES 


Single Deflection 
T50 Horizontal 
Face Bars 


T60 Vertical 
Face Bars 


Single Deflection 


T57 Horizontal 
Face Bars 


T67 Vertical 
Face Bars 





Wl 


Yl 


RETURN GRILLES 


| 

1 
—— 
sy 
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T70D Horizontal 
Bars set at 
35° angle 











set Straight 























I 
| T80 Vertical Bars 
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RETURN GRILLES AND REGISTERS 
with 
close-spaced bars 



































T110D — Grille — 
Horizontal Face Bars 


T117D Register — 
Horizontal Face Bars 



































No. 7908 KEY OPERATED REGISTER 






Also available as 
Slide Operated 
Register ( No. 808) 
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TUTTLE + BAILEY 


COPYRIGHT 1960 ALLIED THERMAL CORP. 


Grilles and Registers 


For complete catalog information on Tuttle & Bailey Air Distribution Equipment, 


call your nearest T&B Factory Sales Office or Representative . . 


Double Deflection 


T55 Horizontal 
Face Bars 


T64 Vertical 
Face Bars 
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SUPPLY REGISTERS 


Double Deflection 


T557 Horizontal 
Face Bars 


T647 Vertical 
Face Bars 


RETURN REGISTERS) 


T78 Horizontal 
Face Bars 
T88 Vertical 
Face Bars 











RETURN GRILLES AND REGISTERS 

heavy-duty 
T70DG Grille — 

Horizontal Face Bars 


T77DG Register — 
Horizontal Face Bars 





T980 RETURN AIR AND DOOR GRILLES 











Four types available 
with sight-tight 
feature 






































. or write direct. 
DIVISION OF ALLIED THERMAL CORP. 
NEW BRITAIN, CONNECTICUT 


PACIFIC, INCORPORATED 
CITY OF INDUSTRY, CALIFORNIA 


Printed in U.S.A. 
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PMO” 


/) COMPLETELY 
SELF - CONTAINED 


HIR COOLED 


PACKAGE UNIT 
TYPE SCAC 


GOVERNAIR’S SCAC is available in six 
basic models from 10 through 40 ton 
capacities. Typical GOVERNAIR flexi- 
bility has been maintained with a 
choice of 4,5, or 6 row cooling coils offer- 
ed to meet all capacity requirements. 
Roof mounting has been considered in 
the Low-Silhouette arrangement. 


YEAR-’ROUND AIR CONDITION- 
ING is accomplished by the use of 
the gas-fired furnace section. This 
accessory consists of a complete and 
unaltered gas-fired duct furnace 
housed in a Weatherized Cabinet 
with an integral by-pass damper | 
arrangement. Refrigerated air may | 
completely by-pass the furnace, 
while any desired amount of air is 
diverted through the furnace during 
the heating cycle. 

SEE US AT BOOTH 507 








FOR AN 
































The basic one-piece cooling unit is 
housed in a rugged weatherized cabinet 
and mounted on rails. It is completely 
wired, charged and tested at the fac- 
tory. Demountable and remote arrange- 
ments are available, and accessories in- 
clude choice of filters, face and by-pass 
dampers, reduced voltage starters, Low 
Ambient Control, and the Gas Fired 
Furnace Section. 











INFORMATIVE FOLDER, CONTACT YOUR 
LOCAL GOVERNAIR REPRESENTATIVE OR WRITE 











GOVERNAIR 
“4 




























NOW! 


THERMAL 
BIG-UNIT 
QUALITY 


IN COMPACT 
EC COOLING 
AND HEATING UNITS 


These Thermal EC Air Handling Units 
provide efficient and quiet cooling and heat- 
ing for small stores, shops, restaurants, offices, 
apartment houses, and are particularly adapt- 
able for heating units in schools and institu- 
tions. Savings in installation, operation and 
maintenance result from their compactness, 
rugged yet lightweight construction, high 
efficiency fans and coils, and easy access to 
internal components. 

Available either in the “Standard” or “De 
Luxe” models, EC units are obtainable with 
2-, 4-, 6- or 8-row direct expansion or chilled- 
water cooling coils, and with one or two-row 
hot water or steam heating coils, for year 
around operation. For ceiling suspension the 
“Standard” or “De Luxe” horizontal unit may 
be used. The vertical “Standard” unit is de- 
signed for floor mounting. 

In addition to the EC Air Handling Units, 
the Thermal Line includes central plant and 
multizone conditioners, sprayed coil units, 
heating and ventilating units, heating and 
cooling coils and air-cooled condensers. Here 
is air conditioning and ventilating equipment 


to specify with confidence. 
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VERTICAL “STANDARD” 


HORIZONTAL “STANDARD” 


Quality Products Since 1945 





C 


THERMAL ENGINEERING 


CORPORATION 





2605 W. DALLAS °¢_ P. O. BOX 13254 


HOUSTON 19, TEXAS 


AGENTS IN PRINCIPAL CITIES 
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FS4 
FS4 





‘DONNELL 


Flow Switches 


Do you know how many jobs 
these switches can do? 


Look at the FS4 Series Flow Switch illustrated here. What you 
see is a compact, well-built switch that either makes or breaks 
a circuit (as required) when liquid flows or stops flowing. Yet 
in this versatile device you have both the most economical 
way and the most positive way of starting or stopping a sig- 
nal, an alarm, a motor, a metering device — anything electri- 
FS4Series | 2 cally operated. Just to highlight a few uses: — 


Flow Switch 


Mounted in a to actuate a signal light_ signal an attendant to 


? inch Tee =e - , ~.-: make the right moves in operating valves, pumps and 
= | the like—signal him when flow stops in a water 
cooled compressor, water cooled bearing and so on. 


to sound an alarm—when flow stops in a process 
system or in any water cooled devices. 


to start or stop motors—start pumps in sequence in 
multiple stage flow systems; start standby pumps; 
stop automatically controlled units if cooling water 
system fails; stop compressors in cooling systems 
when flow stops. These are control functions, and 
almost endless. 


to start or stop automatic burners_start a booster 
heater when water draw occurs; stop burner if flow 
is improperly retarded; make sure of circulation in a 
boiler before burner is permitted to start. 





to actuate metering device_open valve in chemical 
feeder line; start mixing in secondary line whenever 
flow starts in primary line. 


Think it over! Some of these uses may suggest some related prob- 
: lem the FS4 can solve for you right now. Notice the facts about 
McDonnell quality throughout: its construction and service range opposite. 


Compact switch with positive snap 


etna <a arte” eli MSDONNELL & MILLER, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill, 


knockouts for easy wiring. Phosphor 

bronze sylphon seals assembly leak- $ SEE US 
tight from line. Paddle made in seg- é Shing Wall» BOOTH 1000 
ments to fit any pipe from 1” through , PAT. OFF 

3”. FS4 series, illustrated, is for 

maximum working pressure 100 psi; Coupon brings bulletin 


maximum temperature, 300° F., in 


types as follows: It covers design, construction, electrical ratings and 


dimensions. Points out many typical applications. 
FS4-3 Single pole, double throw switch. 
Opens and closes two separate cir- 
cuits with flow. Closes and opens same Please send me a copy of Flow Switch Bulletin FS1. 
two circuits with no flow. 


FS4 = Closes with flow, opens with no flow. COMPANY 





FS4R Opens with flow, closes with no flow. 


Underwriters’ Listed 


ADDRESS 








CITY, ZONE, STATE 


@ Model E-2 available for larger 
pipe sizes and pressures to 150 psi. 


BY 
Mail to: McDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, Illinois 


























PARTS AND PRODUCTS 





OVERHEAD HEATER 


Suited for high ceiling industrial and 
commercial buildings, this infra-red 
gas heater beams rays down in an 
even, circular pattern. Silent, clean 
heat is provided, with no blowers or 





fans to create drafts. Large buildings 
can have zoned heat where needed, 
yet leave dead storage areas relatively 
unheated. 

Units operate on either natural or 
LP gas and are complete with self- 
energizing thermostats for automatic 
operation. Infra-red heat emitter is 
cone-shaped stainless steel, perforated 
to get maximum heat transfer from 
hot gases. Rating is 35,100 Btu/hr. 
Space-Ray Corporation, P. O. Box 
3485, Charlotte, N.C. 


AIR PURIFIER 


Disadvantages of ozone-producing 
methods of air purification are cited 
as being overcome by the Odormaster, 
which works electrically and chemi- 
cally to purify and deodorize air. Air 
is drawn into the unit by a fan and 
sifted through a washable metal filter, 
coated with germicide adhesive to 
trap impurities. 
Odors are count- 
“> eracted by non- 
flammable and 
non-toxic vapors 
produced by the 
purifier. 

Portable, the 
unit is construct- 
ed of steel and is 
equipped with a nine-ft extension 
cord. When delivered, Odormaster is 
ready to service areas up to 1000 
sq ft for approximately 150 hr. 
Aireactor Corporation, 271 Madison 
Ave., New York 16, N. Y. 





WALL FURNACE 


Recently introduced, this 60,000 Btu/ 
hr recessed-type wall furnace includes 
such features as a “Dualheet” control 
system permitting low speed blower 
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and burner operation for normal heat- 
ing requirements and a high speed 
adjustment for full capacity. Twin 
blowers, mounted on a single motor, 
are operated automatically to supply 
the heat variations. 

Other features include an automatic 
gas valve, coated heat exchanger, top 
rear vent connection and a_ glass- 
sealed magnetic room thermostat. 
Payne Company, 855 Anaheim-Puente 
Rd., La Puente, Calif. 


142-TON CONDITIONER 

Designed specifically for weapon sup- 
port equipment, this 1%-ton light- 
weight air conditioner occupies less 
than four cu ft. Rotating elements 
operate in the industrial speed zone 
of 3400 to 3700 rpm for both com- 
pressor and fans. Use of low speed 
components is cited as having re- 























sulted in low audible noise level, 
simple maintenance and _ reliability. 
Newest in the line, this unit is 
offered in 60 and 400 cps models, 
both containing the same basic parts. 
Specifications include operation to 
125 F ambient air, 600 cfm condi- 
tioned air flow and 5.4 kw power 
consumption under peak operating 
conditions. 
Task Corporation, 1009 E. Vermont 
Ave., Anaheim, Calif. 


EXHAUST SYSTEM 


Suited for use where traveling over- 
head cranes will not permit duct 






work being suspended from the ceil- 
ing, the Swing-O-Way exhaust sys- 
tem is equipped with wall or post 





mountings permitting 180 deg swing 
range. Retractable flexible hose allows 
for an extension up to 30 ft from the 
blower, with heavy rigid construction 
for service with a powerful high speed 
blower. 

Ammerman Company, Inc., S. Gree- 
ley St., Stillwater, Minn. 


CLOGGED FILTER SIGNAL 


For use with forced air furnaces, air 
conditioners or heat pump units, this 
clogged air filter warning device has 
been introduced , 

in a flush-mount- 
ed model. Desig- 
nated Filter Flag, 
the signal can be 
used with special 
thermostat sub- 
bases to provide 
a red warning 
light when the | 
filter needs attention or with a Weath- 
er Station year-round air conditioning 
control panel. Also available in both 
surface and flush-mounted models is a 
special warning signal for use with 
central air conditioning units. When- 
ever the filter becomes clogged, the 
cooling unit is shut off automatically 
to prevent possible coil “freeze up.” 
Minneapolis-Honeywell Regulator 
Company, 2753 Fourth Ave. S., Min- 
neapolis 8, Minn. 





AXIAL FLOW FANS 


Direct and belt-driven axial flow fans 
for general ventilation, dust and fume 
removal and similar services have 
been introduced by this manufacturer. 
Features include airfoil fan wheels, 
flanged heavy- 
gauge fan cas- 
ings, sealed pre- 
lubricated self- 
aligning bearings 
and improved ca- 
pacity per hp. 
Capacities at zero 
static pressure 
range from 3220 to 72,500 cfm. An 
extensive choice of motor types is 
available, and options include alumi- 
num fan wheels, anti-corrosion mate- 
rials and protective coatings, inlet and 
outlet cones and adjustable sheaves 
for the belt-driven units. 

L. J. Wing Manufacturing Company, 
Linden, N. J. 









BLOWER SYSTEMS 


Development of new and improved 
dual blower systems for blower-type 
gas-fired unit heaters and modular 


duct furnaces has been announced. 
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A FEW FACTS ABOUT MOTOR CAPACITOR TERMINALS 





Contrary to a common belief shared by many users of 
specialty capacitors for a-c applications, all capacitors 
are not alike. Some brands have not changed in 
design or construction for years. Others make changes 
to keep up with competitive products. Sprague Electric, 
however, constantly improves its designs for maximum 
dependability and minimum cost, . 


Although the terminal assembly is a relatively small 
part of the entire unit, it has often been the cause of 
capacitor failure. Here, Sprague has developed new, 
improved terminals which eliminate failures of this 
nature, reduce equipment manufacturers’ assembly 
time, and make future servicing easier. Here are some 
of those recent improvements: 





]. “UNIVERSAL” TERMINAL LUG 






BLADE FOR 
“QUICK ~CONNECT 
CONNECTORS 


NOTCH AND 
EYE FOR 


OLODERED 
CONNECTIONS 


Single-blade or dual-blade, designed for use with 
“quick-connect” connectors. Also has notches and 
eyes for soldered connections—an important feature 
when ‘“‘quick-connect” connectors are inadvertently 
destroyed by servicemen. Copied and imitated by 
others, universal terminal was originally designed by 
Sprague, is now patented by Sprague. 


. DOUBLE RIVET CONNECTION 







TERMINAL—~. ff Va: WEAK SHOULDER -BENDS 


WHEN STRESS IS APPLIED 
TO TERMINAL 


‘ CONTACT DEPENDENT 
OR yg COMPRESSION 
leas. EYELET OF RUBBER 
ORDINARY EYELET 







TERMINAL river 


NOTE METAL~-TO-METAL 
CONTACT 


SPRAGUE DOUBLE RIVET 


Unique new rivet design for positive metal-to-metal 
contact between rivet and terminal as well as between 
rivet and tab. Unlike ordinary eyelet where weak 
riveted shoulder will bend or break when terminal 
is pulled, as often happens when removing snug-fitting 
“quick-connect” connectors, Sprague rivet prevents 
arcing caused by loosened contact points, Patent 
pending on this unique design. 


For Engineerjug Bulletins or application assistance on Sprague’s 
complete line of a-c specialty capacitors, write to Technical Litera- 
ture Section, Sprague Electric Company, 383 Marshall Street, 


North Adams, Massachusetts. 
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WORLD’S LARGEST MANUFACTURER OF CAPACITORS 


3. DOUBLE-CUP INSULATOR 


+ DOUBLE -CUP INSULATOR 
NOTE TERMINAL RECESSED IN 
A \ p A INSULATOR 


TERMINAL 
SPACE PERMITS 
PAINTING OR 4 


















PLATING OF Z 
COVER Z 
ea | 
Ge “py ty 
METAL \ = 
COVER Wi y Y, 
aa O2rz772 








< 
COMPRESSED (ft 
SILICONE : 

GASKET 





TAB OR LEAD k Zo. ae 





New one-piece molded phenolic cups for increased 
rigidity and prevention of terminal rotation. Unlike 
ordinary single- -cup construction, which permits 
accidental twisting of terminals, causing leads inside 
capacitor to “short” or break off, terminals in Sprague’s 
new double- “cup insulator cannot turn because of 
square recess in molding which accommodates base 
of terminal. Bottom of insulator has contoured shape 
which permits plating or painting of entire capacitor 
cover, in full compliance with Underwriters’ Labora- 
tories, Inc. requirements for outdoor applications. 
No hidden, unprotected areas, as with ordinary single- 
cup. Patent pending on this assembly. 


4. STURDY STUD TERMINAL 


Eat —— TERMINAL 







MOLDED 
PHENOLIC 
INSULATOR 


> KRAFT 


paper te ‘ INSULATOR 
NE 


SILIC 


SaSKer TAB OR LEAD 


Pull-proof, welded terminal assembly designed to 
take severe physical abuse. The first reliable stud 
terminal available on a-c specialty capacitors. Although 
superior in performance, new Sprague design actually 
costs less than any other stud-type terminal, Patent 
pending on this assembly. 


SPRAGUE 


THE MARK OF RELIABILITY 





















Used with 250,000 and 300,000-Btu/ 
hr US Series heaters and with DSB 
Series packaged blower systems for 
the same capacity furnaces, the sys- 
tems are powered by a single %2-hp 
motor, with blowers mounted on a 
common drive shaft. Two 1/3-hp 
motors were used formerly to drive 
the blowers, which were mounted 
previously on individual shafts. 
Utilization of a single motor not 
only reduces hp requirement of the 
system, but also simplifies its electri- 
cal wiring and lowers operating and 
maintenance costs. A single drive 
shaft assures smooth, even inlet air 
flow, improving efficiency of the 
blower system. 
Reznor Manufacturing Company, 
Mercer, Pa. 


EVAPORATIVE CONDENSERS 


Furnished with a base capacity range 
of 15 to 300 ton, this new line of 




















































centrifugal fan, blow-through type 
evaporative condensers features easy 
access to float valve and_ strainer, 
which are contained in an external 
sump box. Condensers are designed 
with free-draining V-bottom sump and 
heavy gauge hot-dip galvanized cas- 
ings, full weight %4-in. steel pipe con- 
densing coil and all-welded sump 
tank hot-dip galvanized after fabri- 
cation. Units are for use with either 
halogenated hydrocarbon or ammonia 
refrigerants. 

Forseille Products, Inc., P. O. Box 
6755, Baltimore 4, Md. 


HEAT EXCHANGERS 


Built from standard, pre-engineered 
components assembled into custom- 
built units for specific chemical and 
industrial processing requirements, the 
C-200 line of straight-tube, fixed tube- 
sheet heat exchangers is now avail- 
able. For use as heaters, coolers, 
condensers or vaporizers, the units 


will handle any combination of liq- : 


uids and gases and are available in 
shell sizes from 8 through 42 in. Shell- 
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side and tubeside design pressures 
range from 75 to 300 psi with design 
temperatures for both rated at 400 F. 
Design temperatures up to 650 F on 
shell and tubesides are permissible 





with carbon steel construction, de- 
pending on operating conditions. 
Tubeside materials are available in 
Types 304 or 316 stainless steel, cast 
iron, brass or carbon steel to accom- 
modate a wide variety of fluid chemi- 
cal properties. Tubesheets are also 
available in rolled naval brass-clad 
steel. 
American Radiator & Standard Sani- 
tary Corporation, Industrial Div, De- 
troit 32, Mich. 


PORTABLE VOLTMETER 


Making a continuous record of the 
actual voltage supplied by a 115 or 
230-volt ac power source, this port- 
able, miniaturized recording  volt- 
meter covers ranges of 70 to 135 and 
140 to 270 volt. 
Recording is con- 
tinuous for 31 
days and is on a 
specially prepared 
paper, using a 
smudge-proof 
dry-marking proc- 
ess. 

Rapid response 
to voltage changes 
is achieved by a 
free-swinging needle that contacts the 
paper momentarily every two sec. A 
synchronous motor-driven mechanism 
assures exact timing. 

Airserco Manufacturing Company, 
435 Melwood Ave., Pittsburgh 13, Pa. 


HEATING BANDS 


Electric heating bands for providing 
supplementary heat to the drain tubes 
of low temperature cooler coils have 
been introduced in lengths of from 
3 to 100 ft for 110 volt and 6 to 200 
ft for 220 volt. 
Each dissipates 7 
watt/ft. 

Waterproof and 
is of molded vinyl, 
% the bands hold 
pre-spaced heater wire safely in place 
in separate channels. All connections 

















and ends are sealed hermetically, and 
the unit is attached to a cold lead 
wire and molded plug. 

Easy-Heat, Inc., Lakeville, Ind. 


REMOTE CONDITIONER 


Designated Champion, this remote 
air conditioner is available in either 
a two (CA-24) or three-ton (CA-36) 
model. Both use the same size out- 
side cabinet. Low-silhouette vertical- 
air flow outside section has a low 
sound level and is painted with baked 
enamel both inside and out for pro- 
tection of the zinc grip-coated steel 
casing. An extensive line of upflow, 
horizontal duct and counterflow coils 
with insulated cabinets is available, 






































with blower sections, decorative 
plenums and combination heating 
and cooling thermostats. 

Shown are the works of the units, 
which have compressors with external 
spring mounts and crankcase heaters, 
high and low pressure controls, service 
valves, improved wiring harness, re- 
ceiver and aluminum fan blades. Up- 
flow evaporator coil, at left, is for 
furnace or vertical duct installation. 
Coils are available also for horizontal 
duct or counterflow installation. 
York Div, Borg-Warner Corporation, 
York, Pa. 


PRESSURE SWITCH 


Suitable for such applications as liq- 
uid level controls, induced draft inter- 
locks, exhaust hoods, dust collection 
systems and _ air 
filters, this differ- 
ential pressure 
switch is designed 
for control in pres- 
sure ranges too 
low for conven- 
tional switches. 
One model of the 
Series 1630 
switches may be set to open a circuit 
on a pressure differential increase of 
only 0.05 in. water and to close on a 
decrease of 0.03 in. Repetitive accu- 
racy is within 1%. 

Pressure set point of the instrument 
is easily visible on a scale marked in 
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the one complete /ine of 
REFRIGERANT CONTROLS 










Thermo® EXPANSION VALVES 


for all refrigerants from 1/4 to 200 tons 






FOR AIR CONDITIONING 
AND REFRIGERATION 





eal 


Pi et VALVES * CONTROLS 
i ALCO STRAINERS » DISTRIBUTORS 


—" FOR EVERY APPLICATION—DIRECT EXPANSION OR 
SOLENOID VALVES FLOODED SYSTEMS 


Sizes & Type for every application and refrigerant 



























REFRIGERANT STRAINERS 


maximum Screen area— 
Sizes & Type for every application 









a $120 





$608-1 







Venturi-Flow EVAPORATOR 
DISTRIBUTORS ™ PRESSURE REGULATORS 
Sizes & Types for every 
i Float application and , 










SWITCHES ~~ refrigerant 


for trouble 







free liquid : — 


REFRIGERANT wide application . . . low level control 





















FILTER-DRIER pressure drop . . . any ‘_ 3 . 3S | 

97% pure Dessicant position noe — 156 ; = 

Block fore construction...no nozzles 
Shirprlialie P.O.S. PILOT OPERATED THERMO,, VALVE 


with integral solenoid stop . . . for larger installations 
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Use and Specify ALCO Controls 
the one complete line designed and 
engineered for efficient trouble free 
performance. 






SEE US AT BOOTH 932 


See your Alco Wholesaler—Write for Specification Details 


ALCO VALVE PL BA ass kingsond Ave. tvi30, Mol, 


LY $ BGA LEY BUY QUALITY oo BUY. Ageo 









The one complete line of refrigerant controls: Thermostatic Expansion Valves * Refrigerant Distributors * Soleniod Valves 
Refrigerant Filter-Driers * Suction Line Regulators * Flooded Evaporator Controls and Reversing Valves 
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in. of water. Calibration adjustments 
may be sealed or safety wired, making 
the switch tamper-proof. Switches in- 
corporating explosion-proof or weath- 
er-proof housings, special diaphragms 
for extremely low temperatures or fail- 
safe pilot lights are available also. 

F. W. Dwyer Manufacturing Com- 
pany, P. O. Box 373, Michigan City, 
Ind. 


COMPACT BOILERS 

Ranging from 90,000 to 360,000 Btu/ 

hr input, a compact line of gas-fired, 

cast iron boilers has been introduced. 

Designated Series 60, eight model 

sizes for water or steam are available 
in standard as- 
sembly models 
with factory pack- 
ages in three 
sizes. 

High offset cast 
iron water tube 
construction es- 
tablishes a pre- 
determined height 
of boiler for all 

models regardless of size. Jacket and 
boiler have clean-out doors enabling 
easy cleaning without removing. the 
jacket. Burners are cast iron with one- 
unit slotted port design incorporating 
venturi and burner in a single casting 
for quiet operation. Heavy layers of 
glass wool insulate the entire boiler 
for maximum heat retention. Addition- 
ally featured is a tankless water coil 
for supplying domestic water, summer 
and winter. 

Peerless Heater Company, Boyertown, 
Penna. 


GAS DEHYDRATOR 

Providing continuous moisture _re- 
moval, the Dehyditrol is self-con- 
tained for dehydration of compressed 
air and other gases. Units are versa- 


tile for application to any operation 
where elimination of moisture is a 
prime consideration. 
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Continuous moisture removal fea- 
ture of the units uses twin chambers, 
each charged with a fixed bed of 
desiccant. While one chamber is be- 
ing used for drying, the saturated 
desiccant in the other is being re- 
activated. The process then is re- 
versed automatically. 

Change of direction of the gas, to 
reverse the roles of the chambers, is 
accomplished by a quarter turn of 
four-way lubricated plug valves. By 
putting two different sets of ports in 
contact, flow through the entire ma- 
chine is reversed. 

Gas Drying, Inc., P. O. Box 56, Sum- 
mit, N. J. 


FLOW MONITOR 


Operated on the principle of the 
Thermopile, this flow monitor is com- 
pensated fully for changes in tempera- 
ture and rate of change of tempera- 
ture. An electrical output suitable for 
remote indication, control or record- 
ing of mass flow rates is available. 

A center reading flowmeter, the in- 
strument features variable sensitivity 
and range, being adjustable for a wide 


range of flows at midscale by means 
of interchangeable flow tubes and con- 
trol adjustments. For example, with 
the K-23 flow tube of 3s-in. diam, the 
range at midscale can be varied to 
read as little as 90 standard cc/min 
or as high as 40,000 standard cc/min 
(0.003 to 1.4 cfm). Operation is from 
90 to 135 volt ac, 60 cycle, and the 
unit may be panel-mounted or used 
in the cabinet as shown. 

Hastings-Raydist, Inc., Hampton, Va. 


REMOTE READING SENSOR 


Portable, wide span, multi-range and 
transistorized, YSI Model 42 Tele- 
Thermometer is a_ battery-powered, 
remote reading, 
continuous indi- 
cation thermistor 
thermometer. 
Ranges covered 
by the instrument 
are —40 to 150 C 
and —40 to 300 


* F, in two models, 


each having three overlapping ranges. 
Utilized is a transistor-controlled con- 


stant current Wheatstone Bridge to 
allow monitoring of a wide range to 
an accuracy of +0.5C or +1F in 
conjunction with thermistor probes. 
Multiple range gives readabilities of 
+0.2 C or +0.25 F over an extensive 
range. 

Model 42 can be used with any 
YSI 400 series interchangeable probe 
for direct, remote, continuous indica- 
tion of temperatures in humans or 
animals, chemical processes, liquids, 
surfaces and many other areas. 
Yellow Springs Instrument Company, 
Inc., Yellow Springs, Ohio. 


FLEXIBLE COUPLINGS 
Incorporated into Spira-Pipe air dis- 
tribution lines, Ventiduct flexible cou- 
plings are cited as outmoding bolted 
flanges and weld- 

ed or riveted 

methods of join- 

ing sheet metal 

ducts. An airtight 

duct connection 

is provided, and 

assembly and dis- 

assembly can be ~ 

accomplished in less time than re- 
quired previously. 

Aeroquip Corporation, Marman Div, 
11214 Exposition Blvd., Los Angeles 
64, Calif. 


PULLEY DRIVES 

Variable speed motor pulley drives, 
designed for economical operation, 
are now available in ratings of from 
one through fifteen hp. Output speeds 


range from 141 to 2200 rpm with a 
three-to-one speed variation utilizing 
1160 or 1750-rpm motors. 
Incorporating the power transmis- 
sion of a V to V drive and a simple 
motor pulley design, these units pro- 
vide reliable power transmission com- 
bined with max hp capacity. Appli- 
cations include utilization with cen- 
trifugal pumps, presses and many 
other types of equipment. 
Sterling Electric Motors, Inc., 5401 
Telegraph Rd., Los Angeles 22, Calif. 
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BOHN 


AIR COOLED 
CONDENSERS 
END WATER PROBLEMS! 


Sacramento Supermarket Saves $200 a 
Month in Water and Sewerage Bills Alone! 





Water in Sacramento, California is hard and it’s costly! Arata 
Brothers Supermarket solved this problem by changing from 
water cooled condensers to 7 Bohn Air Cooled Condensers. 
P The result was lower maintenance and lower operating costs 
yrs ... with savings of $200 monthly on sewerage and water bills 
alone. More importantly, the Bohn Air Cooled Condensers 
maintain even temperatures in the store’s refrigerated equip- 
ment at all times of the year! Even a high temperature of 114° 
recorded in 1959 was easily handled by the Bohn Air Cooled 
Condensers! Whether it’s hot or cold, Bohn controls adjust 
automatically to seasonal weather changes and maintain proper 
head pressure at all times. 





For low first cost...low operating and maintenance costs, the 
answer is Bohn Air Cooled Condensers... available in horizontal 
models (deflectors optional) and in low-silhouette vertical models. 


Vertical 
Air Flow 2 through 60-ton sizes. 


jon : ; Buy the known line... the BOHN line 
Neg ) ALUMINUM & BRASS CORPORATION 
somone gyre Danville Division * Danville;-Illinois 


Booth #606 
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All-Expense-Paid Trips To 
Las Vegas, Miami, Mexico 


for contractors who install 












Cooling Towers 
and DriCoolers 








Best In Cooling Towers and Air Cooled Con- 
densers ... AND A BONUS FOR CUSTOMER 
CERTIFICATION OF SATISFACTION. This 
is Marley’s method of building better customers 
through better understanding of cooling equipment 
by owners. 

Join this owner-education program and you can 
be selected to receive an all-expense-paid vacation 
for two. Every contractor is eligible; all you do is 
send the names—Marley does the rest. One of these 
holiday tours (plus cash for entertainment) may 
be yours: 


1. Fly to LAS VEGAS — Four days in fabulous 
entertainment capitol of America at famous 
resort hotel. 


2. Fly to MIAMI — Seven days on Florida’s fa- 
mous “gold coast” in beautiful beach hotel with 
every recreational facility. 


3. Fly to MEXICO — Twelve days in the “land 
of manana,” where Mexico City and Acapulco 
(with interesting side trips) will be your 
destinations. 

Get complete information immediately from your 

Marley Man or send in the coupon on next page; 

an early start gives you a bigger opportunity. 









Full information 


at 
Marley Booth 
No. 616 
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AQUATOWERS® 


Superior performance, 
rugged construction and hot 
dip galvanizing for long- 
service durability make them 
the world’s most-preferred 


steel mechanical draft cool- 
ing towers. Operational de- 
pendability eliminates profit- 
reducing service call-backs, 
making Aquatowers tops in 
over-all economy —first in 
customer satisfaction. 


These towers bring together 
Marley’s performance-proved 
Double-Flow design and a se- 
lection of unique construc- 
tion materials—a combina- 
tion which results in a high- 
performance tower with max- 
imum resistance to corrosive 
elements. Vertical air dis- 
charge permits location in 
Closely confined locations. 


PERMATOWERS® 





JUST SEND THE NAMES OF CUSTOMERS 


Who have purchased Cooling Towers or DriCoolers 
since February 1, 1961 — that’s all 





AQUACOOLERS® 


Whisper-quiet, leak-proof operation makes 
AquaCoolers especially suited for indoor 
installation. Air delivery adjustable to ac- 
commodate ductwork pressures. Minimum 
assembly requirements permit quick, easy 
installation. All models hot dip galvanized 
for long service-life. 


Con 


DRICOOLERS® Air cooled refrigerant 


condensers engineered for durability, control- 
ability, compatibility. Efficient blow-through 
design adaptable to any location. Damper con- 
trol for fool-proof, !ow-temperature operation of 
single- or multi-circuit units. Exclusive PreCooler 
overcomes high dry bulb temperatures. 
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SPRATOWERS® Ruggedly con- 


structed natural draft towers offer maxi- 
mum water cooling economy both in origi- 
nal investment and operating cost. Design 
of nozzles and spray system assures 
efficient water cooling performance with 
minimum maintenance. All tower compo- 
nents are piece-marked for quick, easy 
assembly. 


THE MARLEY COMPANY 
222 West Gregory Blvd 
Kansas City 14, Mo 


Send me immediately information on your 
“Customer Certified’ program that offers 
bonuses for owner education. 


Contractor 
Company 
Street 

City 








; Radiator Valve, 
No. 127 Modulating Type 


3 je S ilable 
Convector Gate Valve. Also availe 
: with sweat connections 


No 


No. 1247 
Modulating 
Globe Valve 
No. 1/¥U pe 
Radiator Gate Valve : 


. YF 
2357 
“Way Sweat Valve 


\ 
; Heavy-duty 
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157 


No, 
Sleeve-type Water Valve 


€ No. 1241 


Quick Opening Corner Pattern 


No. 129 eS 
Convector Gate Valve WI 
Packless Bonnet. Also available 
with sweat connections 


Type 20 Sarcofiow 


FOR STEAM HEATING - epee 
RADIANT HEATING - 
HOT WATER HEATING - AIR CONDITIONING 


SARCO RADIATOR VALVES 


You can meet your most exacting needs in 
radiator valves with Sarco. For steam: Bellows- 
Packless, Spring-Packless, and Gland-Packed. WRITE FOR YOUR FREE COPY 

For hot water: Spring-Packless and Gland- of the new Bulletin No. 225, covering radiator valves, 
Packed. Made in globe and gate types, angle and balancing fittings, and access boxes, with sizes, capa- 
corner patterns, modulating and quick opening. cities, and roughing-in dimensions. 

Sizes from %” to 2”, pressures up to 200 psi. 
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SARCO COMPANY, INC. 

AN AFFILIATE OF SARCOTHERM CONTROLS, INC. 
635 MADISON AVENUE, NEW YORK 22, N.Y. 
PLANT: BETHLEHEM, PA. 
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NEW 1961 GM-DELCO HIGHBOY. Avail- 
able now in 70, 80, 100 and 125,000 
BTU input capacity. Other models up to 
190,000 BTU input are available. Easily 
installed in closet or corner locations 
with zero clearances, low enough for 
basement installations. 


GM-DELCO engineers have designed a complete new 
line of gas-fired Conditionair furnaces for 1961. This 
new GM-DELCO line includes the refinements that 
dealers and builders want most. It’s designed to accept 





Whatever the type of home, whether traditional or modern, full, half or no basement, one or two story, split-level—there are 
GM-DELCO heating or air conditioning systems engineered to the highest reliability standards to meet all your requirements. 


| SEE THE COMPLETE NEW DELCO LINE OF GAS FURNACES AND AIR-CONDITIONERS 
AT GENERAL MOTORS-DELCO DISPLAY SPACE N330 AND N332 


Delco 365 


FEBRUARY 1961 


\ Delco 
im ANNOUNCES 
y’ A HOT NEW GAS LINE 


air conditioning for complete central heating and 
cooling. Handsome, durable, efficient and compact units 
—easily installed. Brand name acceptance makes the 
new 1961 GM-DELCO line easier to sell. 








NEW 1961 GM-DELCO COUNTERFLOW 
MODEL. Here’s a convincing answer to 
dependable, low-cost installations. Ideal 
for perimeter systems in crawl space or 
slab homes. Durable cast iron slotted 
burners and super-quiet blowers are 
featured throughout the new 1961 line. 


































NEW 1961 GM-DELCO HORIZONTAL 
GAS FURNACE. Designed for installation 
in utility rooms, attic areas, crawl space 
and suspended applications. Models run 
from 60,000 to 140,000 BTU input. 
Tested and approved by the American 
Gas Assn. for use with natural, manu- 
factured, mixed and L.P. gases. 


THE NEW 1961 GM-DELCO LINE is 
handsomely and durably finished in 
Sahara Tan and Cameo Beige and fea- 
tures the sheer modern lines which lend 
fine appearance and make installation 
in limited space possible. The entire line 
has been engineered to accept the Delco 
air conditioning units that are part of 
GM-Delco 365 Conditionair systems. 














DON TITUS, 


president of Titus Manufacturing Corporation, 
cordially invites 

you to meet the Titus people and 

see the very latest in the nation’s finest 


line of Air Distribution Products. 


... at the 
TITUS EXHIBIT 


at the International Heating and 
Air Conditioning Exposition, Booth 902, 


International Amphitheater, Chicago... 


FEBRUARY 13-16. 


TITUS Manufacturing Corporation e WATERLOO, IOWA 
@ Hialeah, Florida 


@ Terrell, Texas 
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RANCO H80 VOLTAGE STARTING RELAYS on capaci- 
tor-start motors up to 5 hp., provide high starting 
torque for low temperature systems, commercial 
refrigeration, air conditioning units, and heat pump 
systems. Relay contacts open and close by variation 
of the magnitude of the voltage applied to the relay 
coil. At the instant of starting the motor, the nor- 
mally closed relay contacts stay closed until the 
motor builds up speed and the start-winding voltage 
increases. Special air-gap construction eliminates 
the problem of “residual magnetism” between arma- 
ture and core after the relay is de-energized. Relay 
coil and contacts withstand switching of high tran- 
sient voltages. High contact pressure prevents relay 
contact from bouncing and sticking. And the rugged 
construction of the Ranco H80 provides remarkable 
resistance to shock and rough handling. Write for 
further information and Technical Bulletin 1806. 











INCORPORATED 
COLUMBUS 1, OHIO 


In Canada: Ranco Controls. Canada, Ltd, Toronto 18, Ontario 


See us at the International Heating and 
Air Conditioning Exposition Booth 855 





Air conditioner 

makers cool off 

hot production problems 
with Anaconda Aluminum 


Because most forming problems are eliminated 
in advance, climate control equipment manu- 
facturers have specified Anaconda Aluminum 
for years. For instance, our tempered alumi- 
num fin stock, with superior gauge uniformity 
and control grain size, provides fin durability 
and rigidity. 

In addition, other manufacturing problems 
are being avoided with similar quality-con- 
trolled Anaconda Aluminum—coiled and flat 
sheet, tube and extrusions—for air conditioner 
back panels, housings, end plates, trim and 
other applications. Anaconda Aluminum is 
custom-produced—to reduce your manufactur- 
ing costs and improve your product perform- 
ance. For more information ask your Anaconda 
Aluminum Company representative for our 
new “‘Mill Products Catalog’ or write: Dept. 
AJ-2, P.O. Box 1654, Louisville 1, Kentucky. 
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THE ‘BUFFALO’ TYPE BL FAN... made famous by the ex- 
clusive backward-curved bladed wheel. Proven performance 
for Class | and II construction applications. Stationary vanes 
standard. Optional-variable inlet vanes give efficiencies within 
1% of rating. You cannot buy a better fan for the job at any 
price! Learn more about this popular fan at the ‘Buffalo’ 
Booth. See where it fits in your plans! 


RESS 


THE ‘BUFFALO’ AIRFOIL FAN... modern an- 
swer to higher pressure jobs where efficiency 
must be kept at a maximum; noise at a mini- 
mum. Here’s an airfoil that gives high efficiency 
over a broad operating range. Famous ‘Buffalo’ 
quality construction, too. Are you encountering 
more jobs where you must have such a fan? Here 
is your chance to see the latest in airfoils “first hand’; 


by ‘BUFFALO’ find out about all the outstanding design features. 


BOOTH 832-933 ASHRAE SHOW— CHICAGO 
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‘BUFFALO’ TYPE “PCHB” HIGH 
PRESSURE CABINETS...a new 
design incorporating the high 














quality ‘Buffalo’ type “BL” fan. 
Other unique features include: 
individual factory-sized zone 
dampers, horizontal or vertical 
up discharge; neoprene flexible 
connection between fan and coil 
sections, angled coils for minimum space requirements, with typical ‘Buffalo’ quality construction throughout. The unit at the 


show will also incorporate an Electronic Air Cleaner. Sound interesting? You bet it is. Here’s a unit you will want to see close-up! 


BUFFALO FORGE COMPAN Yi 











THE ‘BUFFALO’ AIR COOLED CONDENSER... a recent 


design typical of ‘Buffalo’ superiority in “package” unit 


engineering and construction. A really low silhouette. 
Multiple fans for versatility. Unique opposed blade by- 
S pass damper control for ultra-accurate performance. 
Rugged frame construction. This unit is shipped 
complete, ready to install. Many of these condensers 
are in the field giving unparalleled performance. Be 
sure notto miss this one! Next time you need an air cooled 
condenser, you'll be glad you took the time to learn 


about all the exclusive features of this ‘Buffalo’ unit. 














BUFFALO PUMPS AT THE EXPOSITION 


- THE NEW ‘BUFFALO’ ECONOMY SINGLE SUCTION PUMP... features in addition to 4 low price, full ball bearing construct! 
and discharge position rotation. Parts are standardized and interchangeable. Rotor assembly removable without disturbing PIPIns- 


on, open type mounting 


THE NEW ‘BUFFALO’ CLOSE-COUPLED PUMP... a !ow cost compact package unit with a wide range of fresh water applications In industrial 
and air conditioning service. Standardized for parts interchangeability. Ball bearing design with mechanical seal; stainless shaft. 


THE NEW ‘BUFFALO’ HERMETIC puMP...a new design with wear compensating type bearings to take thrust loadings. Wide range of materials 


of construction. Pressures UP to 400 psi. This is the pump to use where leakage would be costly or dangerous 


THE NEW ‘BUFFALO’ DOUBLE SUCTION PUMP... 2 modern, high efficiency design fe 
Suitable for working pressures UP to 250 psi, temperatures to 300°F.A quality pumP built for years of trouble-free service 


aturing standardization of parts for interchangeability. 





BUFFALO FORGE COMPANY BUFFALO, N-Y- 
BUFFALO PUMPS DIVISION ~ 
ower and Forge Co. Ltd., Kitchener, Ont, ® for Val Cok Pumps, Ltd., Kitchener, folale 





Canadian Bl 


‘Buffalo’ Air Handling 
Equipment 

to move, heat, cool, dehumidify 
and clean air and other gases- 


punch, shear, bend, slit, notc 
and cope for production are slurries under a variety and rice. Special processing 
or plant maintenance. of conditions. machinery for chemicals. 


‘Buffalo’ Machine Tools to drill, S. ‘Buffalo’ Centrifugal Pumps Squier Machinery 
h 4f_ to handle most liquids ond to process sugor cane, coffee 
; 
rf 
= 





WHY YOU SHOULD SPECIFY 


Phelos Dodge Copper | 
Refrigeration lube 


The Famous Mine-to-Market 
Quality Line! 


HIGHEST GRADE COPPER. Phelps Dodge 
refrigeration tube is made of the finest copper 
from Phelps Dodge’s own U.S. open-pit mines. 
Smelting and refining of the copper ore are 
also done by Phelps Dodge to assure lasting quality. 





FINEST QUALITY CONTROL. Phelps Dodge COLOR-CODED ACR TUBE. Phelps Dodge ACR 

refrigeration tube is carefully controlled for tube is specially cleaned for refrigeration use. 
quality throughout fabrication, rigorously tested Extra-long coded end caps are your assurance of 
before being packaged to assure finest tube factory-clean tube at job site. Tube is color coded 
properties and lasting quality in service. “ACR” for your protection. 


Quality tube sold the quality way—through authorized wholesalers! 


: PHELPS DODGE COPPER PRODUCTS 
ASSOCIATE CORPORATION 


Mier New York, N.Y. * Los Angeles, Calif. 
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WHIRLPOOL CORPORATION... makers of 


home # appliances 








Look who’s cooling with ROLL-BOND- 


evaporators by Olin 


OLIN MATHIESON METALS DIVISION, East Alton, Illinois 


Producers of: Roll-Bond, Western Brass and Olin Aluminum 
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FEBRUARY 196! 


OUR SHOW 

Time-honored, yet never to be taken for granted, Industry Shows 
have become one of the most important mediums for transmitting 
essential facts, about engineering progress and regarding equipment 
and component availabilities, from producers to specifiers and 
buyers, Differing from European Trade Fairs in their adaptation 
to the basic technical nature of specific offerings rather than to 
reflect merchandise as such, American Industry Shows are dynamic 
dramatizations of functional mechanizations. 


To this broad generalization the forthcoming 15th Inter- 
national Heating and Air Conditioning Exposition in Chicago is no 
exception, As indicated tangibly elsewhere in this issue, the 1961 
Show, held concurrently with the ASHRAE Semiannual Meeting, 
will be most extensive in its representation of manufacturers’ 
activities and offerings. It, again, presents unparalleled opportunity 
for the alert engineer to keep pace with progressive improvement 
in several fast-moving and important industry groups. 


Don’t miss the Chicago Semiannual Meeting and be sure to 


attend the Show. 


BOYS GROWN TALL 


Just the other day, one of our members confronted us with his 
opinion that, apparently quite suddenly, the world and its peoples 
had become something new and even alarmingly different. It seemed 
to follow that everything he (and we) did must be correspondingly 
changed—and at once. 


Well, we don’t think so. For all the explosive characteristics 
of scientific, engineering and population growth of the past 200 
years or so, we think people (as such) remain very much the same. 
Animated by the same urges, persuaded by the same arguments, 
obsessed with the same sometimes illogical reactions. 


So, we prefer to think in terms of people; rather than 
primarily in terms of times, and to measure our contributions to 
the present with more regard to what people will do and feel 
under given circumstances than to what an artificially formulated 


timetable may seem to prescribe. 
Ms J olle/ 



































ANACONDA HEAT EXCHANGER CLINIC 





Dry-expansion water chillers nearing completion at Precision Heat Exchanger Co. for both Polaris- 


type and Thresher-type atomic submarines. Each vessel has two chillers. Here phosphorized copper 


Many very special requirements dic- 
tated the design of the dry-expansion 
water chillers used in air conditioning 
our atomic submarines. They must be 
extremely compact to fit in very limited 
space. They must provide high corro- 
sion resistance for utmost reliability in 
operation over long periods. And they 
have to be able to withstand the severe 
shocks and strains apt to be encount- 
ered in submarine service. 

The chillers shown above are de- 


tubes are being expanded into tube sheets of Everdur”, Anaconda copper-silicon alloy. 


Big 24° |.D. seamless 85-15 Red Brass 
tubes serve as shells on water chillers 
for our nuclear submarines 


signed and built by Precision Heat Ex- 
changer Co., Inc., of Westwood, N. J., 
for the York Division of Borg-Warner 
Corp., which is responsible for the 
over-all air conditioning systems. For 
the giant seamless tube which forms 
the shells of the chillers, Precision Heat 
Exchanger Co. turned to American 
Brass. And Mr. Hugh Eure, president, 
reports that despite their size and the 
hazards of shipping, the tubes have 
c me through consistently round. 
























































Inserting baffles and tube sheets into shell preparatory to tubing. Each chiller has 374 


tubes of Phosphorized Copper-103, each 3/4”.0.D. x .049” gage x 8 ft. long; 21 tube baffles 
of Yellow Brass, each 23 7/8” dia. x 1/8” thick; and tube sheets of Everdur-1010, each 
28 3/8” dia. x 13/8” thick. Note mounting bands around center of shell. They are formed 
from 1/4” Everdur-1010 sheet and welded to the 85-15 Red Brass shell. 
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Top: Big seamless tube of Anaconda 85-15 Red 
Brass, 24” |.D. x 5/16” wall x 95 1/4” long, 
which will form shell of water chiller. Anaconda 
can produce seamless tube in commercial sizes 
up to 26.875” O.D. x .437” wall in length of 10 
ft. for largest diameters, In copper and brass 
alloys. Everdur and Cupro Nickel are also avail- 
able in slightly smaller diameters. Above: 
Welding an Everdur mounting bracket to the 
chiller by the metal-arc, Inert-gas process. 


TECHNICAL ASSISTANCE. The Metal- 
lurgical Department of Anaconda 
American Brass Company is regularly 
working with the manufacturers and 
users of heat transfer equipment help- 
ing to select the alloys best suited for 
the service. For technical help or in- 
formation on alloys and tubes, write: 
Anaconda American Brass Company, 
Waterbury 20, Conn. In Canada: Ana- 
conda American Brass Ltd., New Tor- 
onto, Ontario. 6073 


® 


Tubes and Sheets for 
Condensers and Heat Exchangers 


Anaconda American Brass Company 


ASHRAE JOURNAL 






































Ng, 
nda 
izes 
if 10 
rass 
vail- 
ove: 

the 


tal- 
ida 
arly 
and 
elp- 

for 

in- 
‘ite: 
ny, 
\na- 
Tor- 


6073 


jers 
any 


NAL 


Some Things to Look for 


at the ASHRAE Show 


Conrad Hilton. 


meeting. 





vertisers. 


Prospects for the greater residential, commercial 
and industrial growth of heating, air conditioning, 
ventilation, air purifying and refrigerating will be 
dramatized at the 15th International Heating and 
Air Conditioning Exposition, February 13 to 16, 
for new equipment covering every phase of these 
activities will be on display to stress available 
means for securing improved performance at lower 
cost. 

This Exposition, sponsored by the American 
Society of Heating, Refrigerating and Air Condi- 
tioning Engineers, will present the equipment of 
more than 500 manufacturers; perhaps a record 
high. 

Advance reports indicate that innovations in 
design will be numerous as many new products 
are unveiled in the fields of complete assemblies 
and units, as well as in components and materials. 
There are promised announcements of show items 
not yet in production but planned for the future. 

Improvements within packaged products lead 
to simplified installations. One complete package 
idea is illustrated by a steel boiler complete even 
to preassembled piping harnesses. Another is a 
cast iron gas-fired boiler, designed for zone heat- 
ing, shipped with zone valves, manifold and ther- 
mostats complete. Zone control piping is made 
up, ready for attachment. Circulator, contro] panel, 
aquastat, relay and transformer are in place. Wir- 
ing and all pipe fittings, ready to complete the 
installation, are also included. 

A fan coil manufacturer will present a newly 
designed multi-zone air conditioner planned — in 
line with the current building trend — to conserve 
floor space; also a stainless steel spray type de- 
humidifier. Another emphasis, frequently encoun- 
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For four days, February 13-16, the 15th International Heating and 
Air Conditioning Exposition, at Chicago's International Amphi- 
theatre, will parallel the Semiannual Meeting of ASHRAE at the 


The January Issue of your ASHRAE JOURNAL previewed the 


This February Issue previews the show, presents a floor 
plan and lists Exhibitors with emphasis therein of JOURNAL ad- 





. 


tered, will be upon efforts to assure quiet air con- 
ditioning and air moving equipment. Newcomer 
in sound absorbing equipment for air conditioning 
systems is a tuneable silencer to cancel out ob- 
jectionable frequencies by adjustment. : 

An advanced type of duct consists of a glass 
fiber tube encased in a plastics vapor barrier, 
combines strength and rigidity with the thermal 
and sound absorbing properties of glass. This is 
made up in 6-ft lengths in standard galvanized 
sheet metal pipe sizes for easy installation in the 
field and is available for residential air conditioning 
systems and as a sound-absorbing connection be- 
tween metal ducts and registers. 

A line of centrifugal pumps for water supply 
and hot and cold water handling has been aug- 
mented by a new low noise level pump for apart- 
ment buildings. 

Within an extensive line of devices to control 
vibration, shock and noise is an elastic damping 
compound for use in conjunction with isolators, 
flexible connections and duct silencers. This prod- 
uct extends the range in which sound energy may 
be checked at the source. It is sprayed or troweled 
on in less thicknesses than some of the so-called 
undercoaters to render sheet metal more closely 
equivalent acoustically to a sheet of cork. It is 
suitable for all products utilizing metal panels, 
such as air ducts, plenum boxes, diffusers, dampers, 
fan scrolls, pumps, compressors, motors and piping 
systems. 

Air treating equipment in the way of moisture 
control, filtration and purification will include de- 
velopments as well as the more familiar ones. 
Portable humidifiers, with atomization of water 
directly into the atmosphere or against a heating 
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coil, pace the evaporative type, permanently in- 
stalled in the furnace. 

Air filter displays will include examples of 
the permanent dry panel electrostatic sheet in 
residential and industrial grades. There also will 
be a permanent filter impregnated with a germi- 
cide, which may be un-zippered and removed from 
its frame for. cleaning. 

To a line of air purifying equipment which 
utilizes the adsorptive properties of activated 
charcoal has now been added a deodorant paint, 
which may be sprayed on air filters to improve their 
performance. Another application of activated 
carbon deodorant is in the purification of return 
air in air conditioning systems. For large installa- 
tions this method affords considerable long-term 
economies. 

An ionizer design secures a maximum area 
of electron discharge in a high capacity air clean- 
ing unit by providing the negative electrodes with 





a curved face. This, plus a reduction in spacing 
between the plates, tends to a better balance 
between spacing and voltage. 

Another electronic air purifier attacks the 
problem of residual dust within an air-conditioned 
space by combining an electronic generator and 
a series of statically charged screens to produce 
a heavy bombardment and shattering of dust par- 
ticles. Aerosols are discharged under negative 
ionization which prevents them from adhering to 
surfaces within the room. Intermingling with room 
dusts, dislodged by local air currents, they ionize 
the finer residual particles and so prevent the 
smudging characteristic of many air-conditioning 
installations. 

Electric heating, formerly offered mainly for 
supplementary uses, has gained new strength and 
fits into the 1961 heating set-up with the backing 
of some 25 assorted displays. Several new applica- 
tions are included. 
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ACE ENGINEERING CO. 936 

2850 W. Harrison St., 

Chicago 12, Ill. 


ACKERMAN GAS 


ENGINEER 
Chicago 16, Ill. 


1801 Prairie Ave., 


EXHIBITORS’ 
ENTRANCE 
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AIR CONDITIONING & 
EQUIPMENT CORP. 1103 

219 E. 44th St., 

New York 17, N. Y. 


N-414, N-416 





BURNER CORP. N-134 eee oa ALR CONDITIONING, 
South Main St. & P.R.R., sadicon. Mici 1114 HEATING & 
McDonald, Pa. Addison, Mich. REFRIGERATION NEWS 342 
ACME ENGINEERING a 
ACME ENGINEERING AEROOUIP CORP. 2 Jetroit, Mich. 

& MANUFACTURING oye gong - si 

CORP. 3: ate reR ? . ane 
Ps nad Okla ane Jackson, Mich. AIR CONDITIONING, 
HEATING & 
ACME INDUSTRIES, INC. 854-864 AERONAUTICAL VENTILATING 751 
600 N. Mechanic St., ELECTRONICS, INC. 214 93 Worth St., 


Raleigh, N. C. 


Jackson, Mich. 
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New York 13, N. Y. 
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One air conditioning package has an electric 
coil heating unit as an option over the regular 
gas-fired heater section. A packaged forced-air 
electric heater for individual rooms is another in- 
novation. The forced air unit may be installed 
between floor joists. Heat supply is controlled by 
a room thermostat. 

Thermal insulations will include glass fiber 
duct wrap and liner, as well as sheet material for 
large pipes, vessels and pans, foamed plastics pipe 
covering anda rigid foam plastics covering strength- 
ened for use as a load bearing material at pipe 
hanger locations, in underground lines and at other 
points where pipe covering may be subject to 
deformation. 

Innovations in fans and blowers will be note- 
worthy, too. A line of vaneaxial fans with slotted 
blades is for applications where light weight, small 
size, low noise levels, minimum vibration and long 
life are critical. The prototype of this design was 





developed to fulfill the extraordinary noise and 
vibration limitations of the nuclear submarine. 

A mixed axial-centrifugal fan combines the 
space-saving advantages of the axial type with the 
desirable performance characteristics of the back- 
wardly inclined centrifugal. It is designed to 
produce a spin-free flow with uniform velocity 
throughout the duct area, and occupies 40% 
less space than the scroll type duct centrifugal. 
There will be a tubeaxial fan having a housing 
lined with bondable plastics. This will be shown 
in conjunction with an all-plastics air washer, 
which has been developed for the removal of 
noxious and poisonous fumes from chemical and 
other industrial plants. 

Worthy of quote is a vacuum combustion sys- 
tem, within which a series of wholly enclosed gas 
burners with gas and air valves actuated by suction 
is connected to a common exhaust. This is offered 
primarily for low temperature radiant heating. 
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ENTRANCE : 
PARKING LOTe "ROOMS 
DEXTER PARK AVENVE 
AIR-CON FILTER CORP.  N-422 AIR GUIDE PLASTICS AIRSERCO MANUFAC. 
1137 S. Third St., CORP. 1046-1048 TURING CO. 1145 
Memphis 6, Tenn. 20 S. E. 3rd Ave. 135 Melwood St., 
Miami 32, Fla. Pittsburgh 13, Pa. 
AIR CONTROL seenietats ale 
ease Nt 7 AIR-HEET CORP. 1020 ~ CHRYSLER CORP 1159-1169 
/ ror ‘ea . 4 “ “4 4 . “ 
Coopersville, Mich. 4535 W. Washington Blvd., : hi 
Chicago 24. Ill Dayton 1, Ohio 
. — "7 ~ , 5 jp ant. 
AIR DEVICES, INC. 1015 AIRTEX CORP 217 
185 Madison Ave. - RESKEARC r Wasneme, - 
ey AIR MOTION RESEARCH 2900 N. Western Ave., 
; nah: DIV, MISSILE Chicago 18, Ill. 
i aaa i DYNAMICS CORP. N-247 
AIR ENGINEERING 342 : } AJAX BOILER & 
150 W. Fort St 10890 Stanford Ave., si : ; - 
450 W. Fort St., lemweed. Cali HEATER CO. 1058-1060 
Pilae* : synwood, Calif. . ~Angee : 
Detroit 26, Mich. 1519 W. 132nd St., 
: : Sa ei Sens Gardena, Calif. 
AIRFLOOR CO. OF AIR-FAN ENGINEERING : 
CALIFORNIA, INC, 1128 co. N-312, N-314. ALCO VALVE CO. 932 


13729 E. Rosecrans Ave., 
Santa Fe Springs, Calif. 
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7401 Telegraph Rd., 


Los Angeles 22, Calif. 


865 Kingsland Ave., 
St. Louis 5, Mo. 


















ALDRICH, CO. 1051 
Wyoming, III. 


ALLEN-BRADLEY CO. 
136 N. Greenfield Ave., 
Milwaukee 4, Wisc. 


ALLIS CO. LOUIS 1049 
Milwaukee 7, Wisc. 


ALNOR INSTRUMENT CO., 
A DIV OF ILLINOIS 
TESTING LABORA- 
TORIES, INC. 672 
420 N. LaSalle St., 
Chicago 10, II. 


ALUMINUM CO. 
OF AMERICA 
New Kensington, Pa. 


AMERICAN AIR FILTER 

CO.. INC. 410 
215 Central Ave., 
Louisville 8, Ky. 


AMERICAN ARTISAN 
6 N. Michigan Ave., 
Chicago 2, Ill. 


AMERICAN COOLAIR 
CORP. 

3604 Mayflower St., 

Jacksonville, Fla. 


AMERICAN 

ENGINEERING CO. 54 
4114 Pennsylvania, 
Kansas City 11, Mo. 


AMERICAN FURNACE 
co N-315, N-317, N-321 


556-558-560 


765, 767 


723-725 


1038-1040 


1300 Hampton Ave., 
St. Louis 10, Mo. 


AMERICAN GAS 
ASSOCIATION 


420 Lexington Ave., 
New York 17, N. Y. 


AMERICAN GILSONITE 
CO 


520-522 & 633 


, 841 
238 N. Twenty-First West, 
Salt Lake City, Utah 


AMERICAN IRON AND 
STEEL INSTITUTE, 
COMMITTEE OF 
STEEL PIPE 
PRODUCERS 709 
150 E. 42nd St., 
New York 17, N. Y. 


AMERICAN METAL 
MFG. CO. 1056 
First Ave., 


Dallas, Tex. 


AMERICAN PULLMAN 

CO. ING. N-320 
2455 N. Sheffield Ave., 
Chicago 14, Ill. 





AMERICAN SOCIETY 
OF HEATING, 
REFRIGERATING AND 
AIR-CONDITIONING 
ENGINEERS, INC. 701 

234 Fifth Ave., 

New York 1, N. Y. 





AMERICAN-STANDARD 

AIR CONDITIONING 

DIV 26 
40 W. 40th St., 
New York 18, N. Y. 


CONTROLS DIV 


5900 Trumbull Ave., 
Detroit 8, Mich. 
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INDUSTRIAL DIV 20-22 
P.O. Box 58, 
Roosevelt Park Annex, 
Detroit 32, Mich. 


PLUMBING AND 

HEATING DIV 23-27 
40 W. 40th St., 
New York 18, N. Y. 


AMERICAN TUBE & 
CONTROLS, INC. N-112 

Box 329, 

West Warwick, R. I. 


AMERICAN WARMING & 
VENTILATING CO. 650 

1017 Summit St., 

Toledo 4, Ohio 


AMMERMAN CO., INC. 429 
P.O. Box 182, 


Stillwater, Minn. 


ANDERSON, CO., V. D. 
DIV OF INTER. 
NATIONAL BASIC 
ECONOMY CORP. 1018 
1935 W. 96th St., 
Cleveland 2, Ohio 


ANEMOSTAT CORP. OF 
AMERICA 29 

10 E. 39th St., 

New York 16, N. Y. 


ANSUL CHEMICAL CO. 966 
1 Stanton St., 
Marinette, Wisc. 


APEXTRO PRODUCTS 

CO. N-434 
1821 N. Eastlake Ave., 
Los Angeles 31, Calif. 


ARGO INDUSTRIES, 

INC. N-130, N-132 
524 Wethersfield Ave., 
Hartford, Conn. 


ARKLA AIR CONDI- 
TIONING CORP. 

812 Main St., 

Little Rock, Ark. 


ARKLON PRODUCTS CO. 766 
P.O. Box 3501, 
Cleveland 18, Ohio 


ARKOS MANUFACTURING 
CO. DIV, ARNOLD A. 
KOSARIN & 
ASSOCIATES, INC. N-108 
7310 Woodward Ave., 
Detroit 2, Mich. 


ARMCO STEEL CORP. 1207 
Middletown, Ohio 


ARMSTRONG CORK CO. 

Liberty & Charlotte Sts., 

Lancaster, Pa. 

ARMSTRONG FURNACE 
CO., DIV OF NATIONAL 
UNION ELECTRIC CORP. 6 

851 W. Third Ave., 

Columbus 8, Ohio 


ARMSTRONG MACHINE 


526-532 


1042-1044 


WORKS 625-627 
816 Maple St., 
Three Rivers, Mich. 
ARMSTRONG STEAM 

TRAP CO. 625-627 
816 Maple St., 
Three Rivers, Mich. 
ARROW-HART & 

HEGEMAN 

ELECTRIC CO. 663-665 


103 Hawthorn St., 
Hartford 6, Conn. 





ARVIN INDUSTRIES, 
INC. N-230, N-232 
Columbus, Ind. 


ASCOT GAS WATER 

HEATERS INC. N-440 
222 W. Pittsburgh Ave., 
Milwaukee 4, Wisc. 


ASSOCIATED LABORA- 
TORIES, INC. N-126 

26845 Southfield Road, 

Lathrup Village, Mich. 


AUER REGISTER CO. 1009 
6600 Clement Ave., 
Cleveland 5, Ohio 


AURORA PUMP DIV, 

NEW YORK AIR 

BRAKE COMPANY 568 
629 Loucks St., 
Aurora, Ill. 


AU-TEMP-CO CORPORA- 

TION, DIV OF HEAT- 

TIMER CORP. 425 
657 Broadway, 
New York 12, N. Y. 


AUTO-FLO CORP. 
12085 Dixie St., 
Detroit 39, Mich. 


AUTOMATIC DEVICES 

DIV, AMERICAN 

MACHINE AND 

METALS, INC, N-504 
714 Hillgrove Ave., 
Western Springs, IIL. 


AUTOMATIC HUMIDIFIER 
DIV, STANDARD 
MANUFACTURING CO. N-129 

Cedar Falls, Iowa 


AVON TUBE DIV, 

HIGBIE MANUFAC. 

TURING CO. N-337 
Rochester, Mich. 


BACHARACH INDUSTRIAL 
INSTRUMENT CO. 102 

200 N. Braddock Ave., 

Pittsburgh 8, Pa. 


BALTIMORE 

AIRCOIL CO., INC. 39 
P.O. Box 7322, 
Baltimore 27, Md. 


BARBER-COLMAN CO., 
AIR DISTRIBUTION 
PRODUCTS DIV 
AUTOMATIC 
CONTROLS DIV 

1300 Rock St., 

Rockford, Ill. 


BARKE PRODUCTS INC. 446 
501 Vineland Road, 
Bay Village, Ohio 


BARNEBY-CHENEY CO. 1111 
Cassady at Eighth, 
Columbus 19, Ohio 


BARRY BLOWER CO. 720 
3100 California St. N.E., 
Minneapolis, Minn. 


BASO, INC. 851 
730 N. Jackson St., 

P.O. Box 461, 

Milwaukee 1, Wisc. 


302 & 401 


506-508 


BASTIAN-MORLEY 

CO. ING, N-342 
208 Truesdell Ave., 
La Porte, Ind. 
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BAYLEY BLOWER CO., 
DIV OF GREEN FUEL 
ECONOMIZER CO. INC. 1104 
1817 S. 66th St., 
Milwaukee 14, Wisc. 


BELL & GOSSETT CO. 911 
8200 N. Austin Ave., 
Morton Grove, Ill. 


BENDIX-WESTINGHOUSE 
AUTOMATIC AIR 
BRAKE CO. 309-311 
950 E. Virginia St., 
Evansville 11, Ind. 


BETHLEHEM FOUNDRY 
& MACHINE CO., 
DYNATHERM DIV 

Bethlehem, Pa. 


BETTCHER MANUFAC. 
TURING CORP., 
PANELBLOC DIV 

3106 W. 61st St., 

Cleveland 2, Ohio 


BINKS MFG. CO. 
3114-40 W. Carroll Ave., 
Chicago 12, III. 


BLOOMER COOLING 

TOWER DIV, 

FISKE CO. N-335 
1237 W. 47th St., 
Chicago 9, IIL. 


BOHN ALUMINUM 
& BRASS CORP., 
DANVILLE DIV 606 
Danville, Ill. 


BOILER EQUIPMENT 
TRUST 


N-224, N-226 


1223-1225 


1062-1064 


N-117 
Amherst, Mass. 
BOOTZ MANUFAC- 
TURING CO., INC. 232 


1400 Park St., 
Evansville 7, Ind. 


BOYLE ENGINEERING 
LABORATORY 745 

7280 West Devon Ave., 

Chicago 31, II. 


BRANDES COMPANY 763 
2046 Winnebago St., 
Madison 4, Wise. 


BREIDERT CO., G. C. N-229 
13690 Vaughn St., 

P.O. Box 1190, 

San Fernando, Calif. 


BROOKSIDE CORP. 52 
McCordsville, Ind. 


BROWN PRODUCTS 
CORP., A 


a. 729 
1090 Springfield Road, 
Union, N. J. 
BROWNING MANUFAC. 
TURING CO. 607 


Maysville, Ky. 


BRUNDAGE COMPANY 609-611 
512 N. Park St., 
Kalamazoo 11, Mich. 


BRYAN STEAM CORP. N-138 
P.O. Box 364, 
Peru, Ind. 


BUENSOD-STACEY 
CORP. 


45 W. 18th St., 
New York 11, N. Y. 


BUFFALO FORGE CO. 
490 Broadway, 

P.O. Box 985, 

Buffalo 5, N. Y. 


N-444 


832-933 
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BURGESS-MANNING CO., 
ARCHITECTURAL 
PRODUCTS DIV 313-315 
749 E. Park Ave., 
Libertyville, Il. 


BURKE AND CO. N-143 
2902 Hyde Park Blvd., 
Los Angeles 43, Calif. 


BURNHAM CORP. 
Irvington, N. Y. 
HEATING & COOLING 
DIV 714 
STEEL BOILER DEPT 708-710 
WARM AIR & COOLING 
DIV 796-708 
4th & Main Sts., 
Belle Vernon, Pa. 


BYERS CoO., A. M. 
Pittsburgh, Pa. 


CRS INDUSTRIES, INC. 327 
Suite 921, 1405 Locust St., 
Philadelphia 2, Pa. 


CALGON CO., DIV OF 
HAGAN CHEMICALS & 
CONTROLS, INC. 755 
Hagan Bldg., 
Pittsburgh 30, Pa. 


CAMBRIDGE FILTER CORP. 914 
738 Erie Blvd. E., 

P. O. Box 1255, 

Syracuse 1, N. Y. 


CARGOCAIRE ENGINEER- 

ING CORP. N-243 
15 Park Row, 
New York 38, N. Y. 


CARNES CORP. 940 
S. Main St., 


Verona, Wisc. 


CARRIER AIR 

CONDITIONING CO. 549-569 
Carrier Parkway, 
Syracuse 1, N. Y. 


CASH VALVE MANU- 
FACTURING CORP., A. W. 707 

666 E. Wabash, 

Decatur, IIl. 


CATERPILLAR 
TRACTOR CO. 524 


Peoria, Ill. 


CENTURY ELECTRIC CO. 915 
1806 Pine St., 
St. Louis 3, Mo. 


CENTURY ENGINEERING 
CORP. 962 

221 Fourth Ave. S.E., 

Cedar Rapids, Iowa 


CHACE COMPANY, W. M. 1030 
1600 Beard Ave., 
Detroit 9, Mich. 


CHAMPION BLOWER & 
FORGE CoO. INC. 651 
Lancaster, Pa. 


CHATLEFF CONTROLS, 
INC 


205 Industrial Blvd., 
P. O. Box 996, 
Austin 66, Texas 


CHICAGO BLOWER CORP. 602, 703 
9867 Pacific Ave., 
Franklin Park, IIl. 


CHICAGO PUMP, HYDRO- 
DYNAMICS DIV, FOOD 
MACHINERY & CHEMICAL 
CORP. 31 

622 Diversey Parkway, 

Chicago 14, Ill. 


1124-1126 


N-415 


= STEEL FURNACE 


5 649 
2350 Lunt Ave., 
Elk Grove, III. 
CHRYSLER CORP., 
AIRTEMP DIV 1159-1169 


Dayton 1, Ohio 


CLARAGE FAN CO. 810 
1 Clarage Place, 
Kalamazoo, Mich. 


CLARK INDUSTRIES, INC. 108,110 
9701 S. E. McLoughlin Blvd., 
Portland 22, Ore. 


CLAYTON MARK & CO. 334 
1900 Dempster St., 
Evanston, IIl. 


CLEAVER-BROOKS CO. 33 
326 E. Keefe Ave., 
Milwaukee 12, Wise. 


CLEVELAND CONTROLS, 

INC, 1221 
1111 Brookpark Road, 
Cleveland 9, Ohio 


CLEVELAND STEEL 
PRODUCTS CORP., 
TORIDHEET DIV 

16025 Brookpark Road, 

Cleveland 35, Ohio 


COBRA METAL HOSE 
DIV, D. K. MANUFACTUR- 
ING CO. 

5059 S. Kedzie Ave., 

Chicago 32, II. 


COLEMAN CO., INC. 
250 N. St. Francis, 
Wichita 1, Kansas 


COLLINS MACHINERY 

CORP. N-347 
955 Monterey Pass Road, 
Monterey Park, Calif. 


COLUMBIA BOILER CO. 655 
Box 230, Pottstown, Pa. 


COMBUSTION CONTROL DIV, 
ELECTRONICS CORP. OF 
AMERICA 12 

1 Memorial Drive, 

Cambridge, Mass. 


COMMERCIAL FILTERS 

CORP. 411 
2 Main St., 
Melrose 76, Mass. 


COMMITTEE OF STEEL PIPE 
PRODUCERS, AMERICAN [RON 
AND STEEL INSTITUTE = 709 

150 E. 42nd St., 

New York 17, N. Y. 


COMBUSTION ENGINEERING 
CORP. N-421 


724, 728 


1026-1028 


1245, 1247, 1249 


3511 W. Potomac Ave., 
Chicago 51, Ill. 


CONNOR ENGINEERING 
CORP. 142 

Shelter Rock Lane, 

Danbury, Conn. 


CONTINENTAL AIR FILTERS, 
INC. 1033 

2520 Helm St., 

P.O. Box 1647, Louisville 1, Ky. 


CONTINENTAL, AUTOMATIC 
BOILER DIV OF BOILER 
ENGINEERING & SUPPLY 
co. INC. N-443 

Phoenixville, Pa. 
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CONTINENTAL MANUFACTUR- 
ING CO 1173 
P.O. Box 4048, 


Baltimore 22, Md. 


CONTRACTOR, N-546 
230 W. 41st St., 
New York 36, N. Y. 


CONTROLS CO. OF 
AMERICA, 
HEATING & AIR 
CONDITIONING DIV 803 
2450 N. 32nd St., 
Milwaukee, Wisc. 


COOK CO., LOREN 644 
640 N. Rocky River Drive, 
Berea, Ohio 


COOL HEAT DIV, 
DRYING SYSTEMS CO. N-242 
1800 Foster Ave., 
Chicago 40, II. 
COOLERATOR DIV, 
MCGRAW-EDISON CO. 335-337 
704 N. Clark, 
Albion, Mich. 


COPELAND REFIGERA- 
TION CORP. 515-517 


Sidney, Ohio 


CRANE CO., PLUMBING- 


HEATING- 
AIR CONDITIONING 
GROUP 825, 826, 829 


P.O. Box 780, 924, 927, 928 


Johnstown, Pa. 


CURTIS MANUFACTURING 

CO., REFRIGERATION 

DIV 850, 951 
1905 Kienlen Ave., 
St. Louis 20, Mo. 


CUTLER-HAMMER, INC. 1155 
315 N. 12th St., 
Milwaukee 1, Wis. 
DANFOSS, INC. 135, 137, 139 
115 Glen Ave., 

Lodi, N. J. 


DEKORON PRODUCTS DIV, 
SAMUEL MOORE & CO. N-124 

Main & Orchard Sts., 

Mantua, Ohio 


DELAVAN MANUFACTUR- 

ING CO. 1021 
811 Fourth St., 
West Des Moines, Iowa 


DELCO APPLIANCE DIV, 

GENERAL MOTORS 

CORP. N-330, N-332 
391 Lyell Ave., 
Rochester, N. Y. 


DELCO PRODUCTS DIV, 
GENERAL MOTORS 
CORP. N-145 
Dayton 1, Ohio 


DETROIT CONTROLS 
DIV, AMERICAN- 
STANDARD 

Detroit 8, Mich. 


DIEHL MANUFACTURING CO., 
FINDERNE PLANT N-433 
Somerville, N. J. 


DODGE CORP., F. W. 
119 W. 40th St., 
New York 18, N. Y. 


DOERR ELECTRIC CORP. 572 
510 N. Fourth Ave., 


Cedarsburg, Wisc. 
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DOLE REFRIGERATING 
co 


AD. 
5910 N. Pulaski Road, 
Chicago 46, II. 


DOMESTIC ENGINEERING 
MAGAZINE N-414, N-416 

1801 Prairie Ave., 

Chicago 16, Ill. 


DONGAN ELECTRIC 
MANUFACTURING CO. N-111 

2987-3001 Franklin St., 

Detroit 7, Mich. 


DORNBACK FURNACE 

AND FOUNDRY CO. N-239 
33220 Lakeland Blvd., 
Eastlake, Ohio 


DORNBACK INDUSTRIES N-239 
33220 Lakeland Blvd., 
Eastlake, Ohio 


DRAVO CORP. 
Neville Island, 
Pittsburgh 25, Pa. 


DRAYER-HANSON DIV, 
HI-PRESS AIR 
CONDITIONING OF 
AMERICA, INC. LEZ 

3301 Medford St., 

Los Angeles 63, Calif. 


DYER DYNAMICS CORP. 107 
Page & Schuyler Aves., 
Lyndhurst, N. J. 


DRYOMATIC CORP. 210 
715 N. Fayette, 

P.O. Box 591, 

Alexandria, Va. 


DUNHAM-BUSH, INC. 32 
179 South St., 
West Hartford 10, Conn. 


E. I. DUPONT DE 
NEMOURS & CO., 
“FREON” PRODUCTS 


1258, 1262 


DIV 1211 
Wilmington 98, Del. 
DURA-VENT CORP. 243 


1400 W. Ormsby Ave., 
Louisville 10, Ky. 


DURO-DYNE CORP. 772, 773 
Route 110, 
Farmingdale, N. Y. 


DWYER MFG. CO., F. W. 1016 
P.O. Box 373, 

Woodland & Greenwood, 
Michigan City, Ind. 


DYNATHERM DIV, 
BETHLEHEM FOUNDRY 
& MACHINE CO. 


Bethlehem, Pa. 


ECONO PRODUCTS CO. 1266 
East Haddam, Conn. 


EDWARDS ENGINEERING 

CORP. 624-628 
101 Alexander Ave., 
Pompton Plains, N. J. 


ELECTRIC BOAT DIV, 
GENERAL DYNAMICS 
CORP. 132-134 
Groton, Conn. 
ELECTRIC HEAT & AIR 
CONDITIONING, 968 
2 W. 45th St., 
New York 36, N. Y. 


ELECTRO-AIR CLEANER 815 
co. 


N-224, N-226 


Olivia & Sproul Sts., 
McKees Rocks, Pa. 


ELECTRO DYNAMIC DIV, 
GENERAL 
DYNAMICS CORP. 136 
Bayonne, N. J. 


ELECTROMODE DIV, 
COMMERCIAL CONTROLS 
CORP. 413, 415 

570 Oliver Road, 

P.O. Box 1052, 

Rochester 3, N. Y. 


ELECTRONICS CORP. OF 
AMERICA, COMBUSTION 
CONTROL DIV. 12 

1 Memorial Drive, 

Cambridge, Mass. 


ELGEN MANUFACTURING 

CORP. 645, 647 
32-49 Gale Ave., 
Long Island City 1, N. Y. 


EMERSON ELECTRIC 

MFG. CO. 542-548 
8100 Florissant Ave., 
St. Louis 21, Mo. 


ENGEL SHEET METAL 
EQUIPMENT, INC. 

8122 Reilly Ave., 

St. Louis 11, Mo. 

ENGINEER’S PRODUCT 
FILE N-414, N-416 

1801 Prairie Ave., 

Chicago 16, Ill. 


ESSEX WIRE CORP., 

R-B-M CONTROLS DIV 1156 
131 Godfrey, 
Logansport, Ind. 


EXCELSIOR STEEL 

FURNACE CO. N-324 
546 W. Washington Blvd., 
Chicago 6, Ill. 


FAIRBANKS MORSE 

& CO. 213, 215 
600 S. Michigan Ave., 
Chicago 5, Il. 


FARR CO. 10 
2301 Rosecrans Ave., 
El Segundo, Calif. 


FASCO INDUSTRIES, 
INC. 737 
225 N. Union St., 
P.O. Box 509, 
Rochester 2, N. Y. 


FEDDERS CORP., 

TRENTON DIV 702 
Box 1690, 
Trenton 7, N. J. 


FEDERAL BOILER 

Co., INC. 11 
Granite & West Sts., 
Midland Park, N. J. 


FEE & MASON MFG. 

CO., INC, 717 
21 Wyckoff Ave., 
Manasquan, N. J. 


FELTER CO., JOHN N-505 
1309 Ashland, 
Houston, Texas 


FIELD CONTROL DIV. 
CONCO ENGINEERING 
WORKS, INC. 732 
Mendota, Ill. 


101, 102, 201 


FISKE CO., BLOOMER 
COOLING TOWER 
DIV N-335 
1237 W. 47th St., 
Chicago 9, IIL. 
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FLANDERS FILTERS, 
INC. 

P.O. Box 718, 

Riverhead, N. Y. 


FLEXIBLE TUBING 
CORP. 
New Whitfield St., 


Guilford, Conn. 


FLEXONICS CORP., SUB. 
OF CALUMET & 
HECLA, INC. 

1315 S. 3rd Ave., 

Maywood, IIl. 


FOOD MACHINERY AND 
CHEMICAL CORP., 
PEERLESS PUMP. 
HYDRODYNAMICS DIV 1272 

301 W. Avenue 26, 

Los Angeles 31, Calif. 


FOREST CITY FOUNDRIES 
CO., NIAGARA FURNACE 
DIV N-506 

2600 W. 27th St., 

Cleveland, Ohio 


FRAM ATRE CORP 


320 


538-540 


DIV, FRAM CORP. 869 
Providence 16, R. I. 
FRICK CO. 1115 


West Main St., 
Waynesboro, Pa. 


FUELOIL & OIL HEAT 968 
2 W. 45th St., 
New York 36, N. Y. 


FULTON SYLPHON DIV, 
ROBERTSHAW-FULTON 
CONTROLS CO. 228-230 

P.O. Box 400, 

Knoxville 1, Tenn. 


FEBRUARY 1961 





FURNAS ELECTRIC 


co 1146, 1148 


1000 McKee : 
Batavia, Ill. 


GALLAHER CoO. 
1108 Dodge St., 
Omaha 31, Nebr. 


GAS HEAT & COMFORT 
HEATING 968 

2 W. 45th St., 

New York 36, N. Y. 


GENERAL AIR PRODUCTS 
CORP. 754 
Stirling, N. J. 


GENERAL AUTOMATIC 
PRODUCTS CORP. 121 

2300 Sinclair Lane, 

Baltimore 13, Md. 


GENERAL BLOWER CO. 1045 
8618 Ferris Ave., 
Morton Grove, Il. 


GENERAL CHEMICAL 

DIV, ALLIED 

CHEMICAL CORP. 43 
2 Rector St., 
New York 6, N. Y. 


GENERAL CONTROLS CO. 814 
801 Allen Ave., 
Glendale 1, Calif. 


GENERAL ELECTRIC 
cO., APPARATUS 
SALES DIV 

1 River Road, 

Schenectady 5, N. Y. 


GENERAL FILTERS, INC. 762 


13800 Grand River Ave., 
Novi, Mich. 


736, 740, 


562, 564 
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GENERAL HEATING 
PRODUCTS CO. 414 

7426 State Road, 

Philadelphia 36, Pa. 


GENERAL PRODUCTS CO., 

INC. N-338 
Box 887, 
Fredericksburg, Va. 


GENERAL THERMO 
ELECTRIC CORP. 
Monmouth Junction, N. J. 


GOODFELLOW CoO., INC., 

E. D. 1269 
196 E. Bodley Ave., 
Memphis 6, Tenn. 


GORDON & PIATT, INC. 
P.O. Box 914, 
Winfield, Kansas 


GOVERNAIR CORP. 507 
1840 N. Sewell, 
Oklahoma City 18, Okla. 


GRAYSON CONTROLS DIV, 
ROBERTSHAW-FULTON 
CONTROLS CQ. 

Long Beach Blvd., 

Long Beach 5, Calif. 

GREENBECK FAN & 
VENTILATOR CORP. 310 

Kelly Road, 


Schofield, Wise. 


GREGORY INDUSTRIES, 
INC. ¢ 

28th St. & Toledo Ave., 

Lorain, Ohio 


GULF OIL CORP. 
Gulf Bldg., 

P.O. Box 1166, 
Pittsburgh 30, Pa. 


N-246 


N-543 


228-239 





N-325, N-327 


N-334, N-336 














GUSTIN-BACON MANU- 
FACTURING CO. 

210 W. 10th St., 

Kansas City 5, Mo. 


H. & H. TUBE MANU. 
FACTURING CO. 
245-275 N. Forman Ave., 

Detroit 17, Mich. 


HALSTEAD & 
MITCHELL 

Bessemer Bldg., 

Pittsburgh 22, Pa. 


HAMMOND VALVE CORP. 
1844 Summer Blvd., 
Hammond, Ind. 


HARRIS & CO., ARTHUR 
210-218 N. Aberdeen St., 
Chicago 7, II. 


HART & COOLEY 
MANUFACTURING CO. 

500 E. 8th St., 

Holland, Mich. 


HASTINGS AIR CON. 
TROL, INC. 

3215 Leavenworth St., 

Omaha 5, Nebr. 


HAYS MANUFACTURING 
CO., AUTOMATIC 
CONTROLS DIV 

801 W. 12th St., 


Erie, Pa. 
HEAT CONTROLLER, 
INC 


1900 Wellworth Ave., 
Jackson, Mich. 


HEAT-TIMER CORP. 
657 Broadway, 
New York 12, N. Y. 


HEATING & AIR CONDI. 
TIONING CONTRACTOR 

92 Martlin Ave., 

Tarrytown, N. Y. 


HEATING, PIPING & 

AIR CONDITIONING 
6 N. Michigan Ave., 
Chicago 2, Ill. 


HEATING PUBLISHERS, 
NC. 
2 W. 45th St., 

New York 36, N. Y. 


HEIL PROCESS EQUIP: 
MENT CORP. 

12901 Elmwood Ave., 

Cleveland 11, Ohio 


HEIL-QUAKER CORP. 
647 Thompson Lane, 
Nashville 4, Tenn. 


HENRY FURNACE CO. 
Medina, Ohio 


HENRY VALVE CO. 

3215 North Ave., 

Melrose Park, III. 

HERCULES CHEMICAL 
co 


416 Broadway, 
New York 13, N. Y. 


HERRMIDIFIER CO. 
1810 Hempstead Road, 
Lancaster, Pa. 


HIGHSIDE CHEMICALS, 
INC 


10 Colfax Ave., 
Clifton, N. J. 


N-217 


1136 


863, 867 


629-631 


723, 725 


N-442 


129, 131 


30, 41 


1217, 1219 


N-346 


972, 974 
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HILD FLOOR MACHINE 
CcoO., INC. 

1217 W. Washington Blvd., 

Chicago 7, Ill. 


HILTI, INC. 
73 Southfield Ave., 
Stamford, Conn. 


HI-PRESS AIR CONDI- 
TIONING OF 
AMERICA, INC, 

405 Lexington Ave., 

New York 17, N. Y. 


HOWELL ELECTRIC 
MOTORS CO. 
Howell, Mich. 


HUBBELL CORP. 
Hawley Road, 
P.O. Box 700, 
Mundelein, IIl. 


HYDROTHERM, INC. 
Clinton Ave., 
Northvale, N. J. 


ILG ELECTRIC VENTILAT- 
ING CO. 

2850 N. Pulaski Road, 

Chicago, Ill. 


ILLINOIS ENGINEERING 
DIV, AMERICAN 
AIR FILTER CO. INC. 
Racine Ave. at 2Ist St., 
Chicago 8, Ill. 


ILLINOIS IRON & BOLT 

CO., FREEMAN HEAT- 

ING DIV, AUTOMATIC 

SOLID FUELS DIV 306 
Carpentersville, III. 


ILLINOIS TESTING LAB- 
ORATORIES, INC., ALNOR 
INSTRUMENT COM- 

PANY DIV 672 

420 N. LaSalle St., 

Chicago 10, Il. 


IMPERIAL BRASS MANU- 
FACTURING CO., THE N-228 

6300 W. Howard St., 

Chicago 48, III. 

IMPERIAL DAMPER 
co. 

664 Edgecombe Ave., 

New York 32, N. Y. 


INDEPENDENT REGISTER 
co 


1160-1162-1164 


711 


667, 669 


1037, 1041 


‘ 739 
3747 E. 93rd St., 
Cleveland 5, Ohio 


INDUSTRIAL 

ACOUSTICS CO., INC. 1103 
341 Jackson Ave., 
New York 54, N. Y. 


INDUSTRIAL COMBUS.- 
TION, INC. 

4507 N. Oakland Ave., 

Milwaukee 11, Wisc. 


INDUSTRIAL ENGINEER- 

ING EQUIPMENT CO. N.-438 
24 Hanley Industrial Court, 
St. Louis (Brentwood) 17, Mo. 


INDUSTRIAL PLASTIC 
FABRICATORS, INC. 116 

Endicott St., 

Norwood, Mass. 


INDUSTRIAL PRESS 7151 
93 Worth St., 
New York 13, N. Y. 


INGERSOLL-RAND CO. 
11 Broadway, 
New York 4, N. Y. 


259-611 





INSTO-GAS CORP. 
998 E. Woodbridge Ave., 
Detroit 7, Mich. 


— HEATER 


101 Park Ave., 
Utica 2, N. Y. 


IRON FIREMAN MANU- 
FACTURING CO. 

3170 W. 106th St., 

Cleveland 11, Ohio 


ISOFLEX SALES CO. 
1564 Rollins Rd., 
Burlingame, Calif. 


JACKES-EVANS 
MFG, CO. 

4427 Geraldine Ave., 

St. Louis 15, Mo. 


JANITROL HEATING & 
AIR CONDITIONING 
DIV, MIDLAND-ROSS 
CORP. 

400 Dublin Ave., 

Columbus 16, Ohio 


811 


519-533 


JENKINS BROS. 
100 Park Ave., 
New York 17, N. Y. 


JENN-AIR PRODUCTS CO., 
INC 833 


1102 Stadium Drive, 
Indianapolis 7, Ind. 


JET-HEET, INC. 
152 S. Van Brunt St., 
Englewood, N. J. 


JOHNS-MANVILLE SALES 
CORP. 

22 E. 40th St., 

New York 16, N. Y. 


JOHNSON FURNACE CO. N-405 
2129 W. 117th St., 
Cleveland 11, Ohio 


JOHNSON HEATER CORP. = 321 
1 Winnisimmet St., 
Chelsea, Mass. 


JOHNSON CO., S. T. 
P.O. Box 223, 
Bridgeport, Pa. 


JOHNSON SERVICE CO. 
507 E. Michigan St., 
Milwaukee 1, Wisc. 


JOHNSTON 
BROTHERS, INC. 
Ferrysburg, Mich. 


JOURNAL OF PLUMBING, 
HEATING & AIR 
CONDITIONING 

92 Martling Ave., 

Tarrytown, N. Y. 


K S M PRODUCTS, INC. 
301. New Albany Road, 
Moorestown, N. J. 


KAISER ALUMINUM 
AND CHEMICAL CORP. 

300 Lakeside Drive, 

Kaiser Center, 


Oakland 12, Calif. 
KENMORE MACHINE 
PRODUCTS, INC. 

Lyons, N. Y. 
= PUBLISHING 


0. 
6 N. Michigan Ave., 
Chicago 2, Ill. 


447, 448 


N-446, N-447 


836, 937 


N-343 


1010 


723, 725 
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KENNARD DIV, 

AMERICAN AIR FILTER 

CO., INC, 10 
1819 S. Hanley Road, 
St. Louis 17, Mo. 


KIMBERLY-STEVENS 
CORP. 

1460 Broadway, 

New York 36, N. Y. 


KINGSTON-CONLEY, 

INC. 1160, 1162, 1164 
900 North Ave., 
Plainfield, N. J. 


KOPPERS COMPANY, 

INC., METAL 

PRODUCTS DIV 242 
200 Scott St., 
Baltimore 3, Md. 


KORFUND COMPANY, 
INC. 

Cantiague Road, 

Westbury, N. Y. 


KOVEN & BROTHERS, 

INC... E. .O, 143 
90 E. Dickerson St., 
Dover, N. J. 


KRESNO-STAMM CORP. 
Palisades Park, N. J. 


KRITZER PRODUCTS DIV, 
PEERLESS OF 
AMERICA, INC. 1137 
5800 N. Pulaski Road, 
Chicago 46, Ill. 


KRUEGER AIR CONDI. 
TIONING CO. 

19 E. Rillito, 

P. O. Box 5155, 

Tucson, Ariz. 


LAKE CHEMICAL CO. 
3052 W. Carroll Ave., 
Chicago 12, Ill. 


LARKIN COILS, INC. 326 
519 Memorial Drive, S. E. 
Atlanta, Ga. 


LAU BLOWER CO. 910 
2027 Home Ave., 
Dayton 7, Ohio 


LAUREL PRODUCTS INC. 212 
P. O. Box 137, 
River Falls, Wise. 


LAWLER AUTOMATIC 
CONTROLS, INC. 719 

453 N. MacQuesten Parkway, 

Mt. Vernon, N. Y. 


LEECE-NEVILLE CO., 
GEORGIA DIV 

1400 Athens Highway, 

Gainesville, Ga. 


LEHIGH FAN & BLOWER 
DIV, FULLER CO. 


Catasauqua, Pa. 


—- OHIO ELECTRIC 


a 1160, 1162, 1164 
1501 Webster St., 
Dayton, Ohio 


LENNOX INDUSTRIES, 
INC 


200 S. 12th Ave., 
Marshalltown, Iowa 


LENNOX TOOL AND 

MACHINE BUILDERS 1166 
651 N. Baxter St., 
Lima, Ohio 


N-326 


N-333 


312, 314, 316 


237, 239 


N-231 


1239, 1241 


N-206 to N-216 
& N-305 


FEBRUARY 1961 


LESLIE WELDING CO., 
INC 


11241 W. Melrose St., 
Franklin Park, Ill. 


LEWIN-MATHES CO. DIV, 
CERRO CORP. 434 

1111 Chouteau Ave., 

St. Louis 2, Mo. 


LIBERTY COMBUSTION 
CORP. 

East Molloy Road, 

Industrial Park, 

P.O. Box 300, 

Syracuse 1, N. Y. 


LIMA REGISTER CO. 1168 
1790 N. Cable Road, 
Lima, Ohio 


LITTLE BURNER CO., 
H. C 


208 Truesdell Ave., 
La Porte, Ind. 


LOCKFORMER CO. 837 
4615 W. Roosevelt Road, 
Chicago 50, Ill. 


MCALEAR MFG. CO. 748 
1901 S. Western Ave., 
Chicago 8, Ill. 


McDONNELL & 
MILLER, INC. 

3500 N. Spaulding Ave., 

Chicago 18, Ill. 


MCGRAW-EDISON CO., 
COOLERATOR DIV 335, 337 

704 N. Clark, 

Albion, Mich. 


MCINTIRE CO. 317 
Okner Parkway, 
Livingston, N. Jj. 


MCLARTY SYSTEMS 
2600 Dickman Road, 
Battle Creek, Mich. 


McQUAY, INC. 802 
1600 Broadway, N.E. 
Minneapolis 13, Minn. 


MCQUAY-NORRIS MANU- 
FACTURING CO. 

2320 Marconi Ave., 

St. Louis 10, Mo. 


MAGNETROL, INC. 1036 
5399 Belmont Road, 
Downers Grove, III. 


MAID-O’-MIST, INC. 346 
3217 N. Pulaski Road, 
Chicago 41, Ill. 


MAJOR CONTROLS CO. 1118 
P.O. Box 537, 


Corona, Calif. 


MAMCO CORP. 
532-542 Fourth St., 
Racine, Wise. 


MAMMOTH INDUSTRIES, 

INC, 917 
6425 Cambridge St., 
Minneapolis, Minn. 


MAPLEWOOD DIV, ROCK- 
FORD MACHINE TOOL 
co 


Rockford, Il. 


MARATHON ELECTRIC 
MANUFACTURING CORP. 1151 
Wausau, Wisc. 


MARKAL CO. 
3052 W. Carroll Ave., 
Chicago 12, Ill. 


N-544 


N-133 


N-342 


1000 


N-135 


N-316 


N-221 


N-142 


237-239 


MARLEY CO. 616-620 
222 W. Gregory Blvd., 


Kansas City 14, Mo. 


MARLO COIL CO. 
7100 S. Grand Ave., 
St. Louis 11, Mo. 


MARSH INSTRUMENT 
Cco., DIV OF 
COLORADO OIL 
AND GAS CORP. 

109 Lanza Ave., 

Skokie, Il. 


MASTERCRAFT 
INDUSTRIES, INC. 
Garfield, N. J. 


MAXITROL CO. 
23555 Telegraph Road, 
Southfield, Mich. 


MECHANICAL CON. 
TRACTORS SUPPLY 
Co., INC. 

664 Edgecombe Ave., 

New York 32, N. Y. 


1215 


639, 641, 643 


N-436 


916, 920 


N-328 


MAIER ELECTRIC & 

MACHINE CoO., INC. 14 
3525 E. Washington St., 
Indianapolis 7, Ind. 


MERCOID CORP. 35 
4201 Belmont Ave., 
Chicago 41, II. 


- 
METALBESTOS DIV, 
WILLIAM WALLACE 
co. 109 
P.O. Box 137, 


Belmont, Calif. 


MID-CONTINENT METAL 
PRODUCTS CO. 1116 

1960 N. Clybourn Ave., 

Chicago 14, Il. 


MIDLAND-ROSS CORP., 
JANITROL HEATING & AIR 
CONDITIONING DIV 519-533 

100 Dublin Ave., 

Columbus 16, Ohio 


MILWAUKEE ELECTRIC 

TOOL CORP. 1158 
5216-20 W. State St., 
Milwaukee 8, Wise. 


MILWAUKEE VALVE CO. 
2355-75 S. Burrell St., 
Milwaukee 7, Wise. 


MINE SAFETY APPLIANCES 
co. 147 

201 N. Braddock Ave., 

Pittsburgh 8, Pa. 


MINNEAPOLIS- 
HONEYWELL 
REGULATOR CO. 

2753 Fourth Ave. S., 

Minneapolis 8, Minn. 


i) 
bo 
~ 


965-969 


MODERN FLO-TROL 
PRODUCTS CORP. 

367 Farmingdale Road, 

Babylon, N.Y. 


741-743 


MODINE MANUFACTURING 
co. 632 
1500 DeKoven Ave., 


Racine, Wisc. 


MONARCH MANUFACTURING 
WORKS, INC. 1050 

2501 E. Ontario St., 

Philadelphia 34, Pa. 
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MONOGRAM INDUSTRIES, 
INC. 

825 S. Front St., 

Quincy, Ill. 


MOORE & CO., SAMUEL, 
KEKORAN PRODUCTS 
DIV 

Main & Orchard Sts., 

Mantua, Ohio 


MORRISON PRODUCTS, 
INC 


16816 Waterloo Road, 
Cleveland 10, Ohio 


MT. HAWLEY MFG. CO. 
1209 W. Alta Road, Route 4, 
Peoria, III. 

MUELLER BRASS CO. 
1925 Lapeer Ave., 

Port Huron, Mich. 


MUELLER CLIMATROL 
DIV, WORTHINGTON 
CORP. 1055, 1059 
2005 W. Oklahoma Ave., 
Milwaukee, Wise. 
MULTI-VENT DIV, 
PYLE NATIONAL CO. 
1334 N. Kostner Ave., 
Chieago 51, IIL. 


N R €C EQUIPMENT CORP. 114 
160 Charlemont St., 
Newton 61, Mass. 


NATIONAL HEATER 
CO. ING. 

2475 Doswell Ave., 

St. Paul 8, Minn. 


NEEDCO GROUP OF CO. 
P.O. Box 253, 
Princeton, N. J. 


NELSON DIV, HERMAN, 
AMERICAN AIR 
FILTER CO., INC. 

Louisville 8, Ky. 


N-246 
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NEW YORK BLOWER CO. 816 
32nd St. & Shields Ave., 
Chicago 16, Ill. 


NIAGARA FURNACE DIV, 
FOREST CITY FOUNDRIES 
CO. N-506 

2500 W. 27th St., 

Cleveland, Ohio 


NIAGARA MACHINE & 

TOOL WORKS 
636-697 Northland Ave., 
Buffalo 11, N. Y. 


OCTAGON VENTILATOR 

MFG. CO. N-432 
P.O. Box 1127, 
Jackson, Tenn. 


OHIO ELECTRIC MANUFAC. 
TURING CO. 1160, 1162, 1164 

5400 Dunham Road, 

Maple Heights, Ohio 


OIL EQUIPMENT MANU- 
FACTURING CORP. 

169 Derby Ave., 

New Haven 6, Conn. 


N-417 


OLSEN MANUFACTURING 
CO. CoA: 
Elyria, Ohio 


30, 41 


ORR & SEMBOWER, INC. 207 


Reading, Pa. 
bob ] 


OSTER MANUFACTURING 
CO. 

1340 E. 289th St., 

Wickcliffe, Ohio 


OWENS-CORNING 
FIBERGLAS CORP. 
Toledo 1, Ohio 


PARAGON ELECTRIC CO. 
1600 Twelfth St., 
Two Rivers, Wisc. 


PARKER BOILER MANU.- 
FACTURING CO., INC. 

2035 E. 37th St, 

Los Angeles 38, Calif. 


PEERLESS OF AMERICA, 
INC. 

5800 N. Pulaski Road, 

Chicago 46, II. 


PEERLESS CORP. 
1853 Ludlow Ave., 
Indianapolis 7, Ind. 


PEERLESS ELECTRIC DIV, 

H. K. PORTER CO., INC. 206 
1401 W. Market St., 
Warren, Ohio 


PEERLESS HEATER CO. — 1072, 


Boyertown, Pa. 


PEERLESS MANUFACTUR: 
ING DIV, DOVER 
CORP. 
1400 W. Ormsby Ave., 
Louisville 10, Ky. 


PEERLESS PUMP, HYDRO. 
DYNAMICS DIV, FOOD 
MACHINERY AND 
CHEMICAL CORP. 

301 W. Ave., 26, 

Los Angeles 31, Calif. 


PELNA ENGINEERING 
CORP. 

Box 8242, 

Philadelphia 4, Pa. 

PENN CONTROLS, 
INC, N-234, N-236, N-238 

Goshen, Ind. 

PENN VENTILATOR CO. 338 

Goodman above Allegheny Ave. 


Philadelphia 40, Pa. 


PENNSALT CHEMICALS 
CORP., ISOTRON DIV 

Three Penn Center, 

Philadelphia 2, Pa. 


N-426 


209, 211 
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PENNSYLVANIA FURNACE 


& IRON CO. 128, 130 
316 Pine St., 
Warren, Pa. 
PERFECTION DIV, 

HUPP CORP. 1002 


1135 Ivanhoe Road, 
Cleveland 10, Ohio 


PERMALIFE GLASS FIBER 
DIV, STANDARD ELEC. 
TRIC CO. N-141 
3016 Austin Highway, 
San Antonio 9, Texas 


PEROLIN COMPANY, INC. 518 
1112 W. 37th St., 

Chicago 9, Ill. 

and 350 Fifth Ave., 

New York 1, N. Y. 


PETRO 325 
3170 W. 106th St., 
Cleveland 11, Ohio 


PIONEER PRODUCTS DIV, 
WITCO CHEMICAL CO., 
INC. N-114 
122 E. 42nd St., 
New York 17, N. Y. 


PITTSBURGH CORNING 
CORP. N-128 

1 Gateway Center, 

Pittsburgh 22, Pa. 


PITTSBURGH PLATE 

GLASS CO., FIBER 

GLASS DIV 125 
632 Fort Duquesne Blvd., 
Pittsburgh 22, Pa. 


PLAN HOLD CORP. 112 
5204 Chakemeo St., 
South Gate, Calif. 


PLUMBING-HEATING.-AIR 
CONDITIONING 
WHOLESALER 731 

92 Martling Ave., 

Tarrytown, N. Y. 


PLUMBING AND HEATING 
BUSINESS 1066 

144 E. 44th St., 

New York 17, N. Y. 


PORT CITY MACHINE 

& TOOL CO., MIPATAN 

DIV N-420 
3590 Airline Road, 
Muskegon, Mich. 


POWER FLAME DIV, INC., 
SIEMON MANUFACTUR.- 
ING CO. 1120, 1122 
1203 Main St., 


Grandview, Mo. 


POWER LINE FAN CO. 

DIV, CHELSEA 

PRODUCTS, INC. 637 
639 South Ave., 
Plainfield, N. J. 


POWERS REGULATOR 

co. 872, 873 
3400 Oakton St., 
Skokie, II. 


PUROLATOR PRODUCTS 117 
970 New Brunswick Ave., 
Rahway, N. J. 


PYLE-NATIONAL CO., 
MULTI-VENT DIV 566 

1334 N. Kostner Ave., 

Chicago 51, Ill. 


QUICKDRAFT CORP. 443 


1650 W. Tuscarawas St., 
Canton 8, Ohio 
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R-B-M CONTROLS DIV, 
ESSEX WIRE CORP. 

131 Godfrey 

Logansport, Ind. 


RADIO CENTRAL CO. 
1900 Shermer Ave., 
Northbrook, Ill. 


RADIO CORPORATION 
OF AMERICA 

Bldz, 15-1, 

Camden 2, N. J. 


RAMSET FASTENING SYS- 
TEM, WINCHESTER- 
WESTERN DIV, OLIN 
MATHIESON CHEMICAL 
CORP. 

289 Winchester Ave., 

New Haven 4, Conn. 


RANCO, INC, 
601 W. Fifth Ave., 
Columbus 1, Ohio 


RANDALL GRAPHITE 
BEARINGS, INC. 
Box 839, 


Lima, Ohio 


RAY OIL BURNER CO. 
1301 San Jose Ave., 
San Francisco 12, Calif. 


RAYPAK CO., INC. 
2231 Chico Ave., 
Kl Monte, Calif. 


READY POWER CO. 
11231 Freud Ave., 
Detroit 14, Mich. 


REED UNIT FANS, INC. 
501 N. Saint Patrick St., 
New Orleans 19, La. 


REFRIGERATION & 
AIR-CONDITIONING 
BUSINESS 

812 Huron Road, 

Cleveland 15, Ohio 


REFRIGERATION 
RESEARCH 

525 N. Fifth St., 

Brighton, Mich. 


REPUBLIC PRODUCTS 
CO 


7426 State Road, 
Philadelphia 36, Pa. 


RESEARCH PRODUCTS 
CORP. 

1015 E. Washington Ave., 

Madison 1, Wisc. 


REVCOR, INC. 
251 Edwards St., 
Carpentersville, Ill. 


RHEEM MANUFACTUR- 
ING CO. 

7600 S. Kedzie Ave., 

Chicago 29, II. 


RIC-WIL INC, 
P.O. Box 29, 
Barberton, Ohio 


RIDGE TOOL CO. 
400 Clark St., 
Elyria, Ohio 


ROBERTS-GORDON 
APPLIANCE CORP. 

14 Central Ave., 

Buffalo 6, N. Y. 


ROBERTSHAW-FULTON 
CONTROLS CO. 

911 E. Broad St., 

Richmond 19, Va. 


1156 


214 


417 


220 


1007 


229-231 


216 


1008 


N-306 


414 


1017 


1068 


662, 666 


636, 640 


1231 


FULTON SYLPHON DIV 
P.O. Box 400, 
Knoxville 1, Tenn. 


GRAYSON CONTROLS DIV 
Long Beach Blvd., 
Long Beach 5, Calif. 


ROBERTSON CO., H. H. 301 
2400 Farmers Bank Bldg., 
Pittsburgh 22, Pa. 


ROBINATRE MANUFAC. 
TURING CORP. N-233 

1224 South East Ave., 

Montpelier, Ohio 


ROTHERM ENGINEER- 

ING CO., INC. 745 
7280 W. Devon Ave., 
Chicago 31, Ill. 


ROYAL MANUFACTURING 

CO. N-437 
622 Washington Square Bldg., 
Royal Oak, Mich. 


RUBATEX DIV, 
GREAT AMERICAN 
INDUSTRIES 

Bedferd, Va. 


S.0.S. PRODUCTS CO., 

INC, N-125 
316-350 Cumberland St., 
Brooklyn 38, N. Y. 


N-209 


SAFE-GUARD CORP. N-107 
Lansdale, Pa. 
SARCO CO., INC. 615 


635 Madison Ave., 

New York 22, N. Y. 

SARCOTHERM CONTROLS, 
INC. 615 

635 Madison Ave., 


New York 22, N. Y. 


SCHEMENAUER MANU- 
FACTURING CO. 

Holland, Ohio 

SCHNAKE, INC. 975 

1101 N. Governor, 

Evansville 7, Ind. 

SCULLY SIGNAL CO. 417 


174 Green St., 
Melrose 76, Mass. 


SEABOARD PRODUCTS 

CORP. N-237 
191 Frelinghuysen Ave., 
Newark 5, N. J. 


SENNA MANUFACTUR- 


1263, 1265, 1267 


ING CO. N-545 
North 732 Napa St., 
Spokane 24, Wash. 
SHAW-PERKINS MANU- Dee 
FACTURING CO. N-113, N-115 


201 E. Carson St., 
Pittsburgh 19, Pa. 


SHENANGO RE-. 

FRACTORIES N-412 
Box 120, 
New Castle, Pa. 


SILVERCOTE PRODUCTS, 

INC, N-428 
161 E. Erie St., 
Chicago 11, Ill. 


SKUTTLE MANUFAC. 
TURING CO. 668 
Milford, Mich. 


SLANT/FIN RADIATOR 
CORP. 

130-15 89th Road, 

Richmond Hill 18, N. Y. 


135, 437, 439 


















SMITH CORP., A. O. 
P.O. Box 584, 
Milwaukee 1, Wise. 


SMITH CORP., A. O. 
P.O. Box 28, 
Kankakee, IIl. 


SMITH CoO., INC., H. B. 
Main St., 
Westfield, Massx 


SNIPS MAGAZINE 
5707 W. Lake St., 
Chicago 44, Il. 


SOUTHWEST MANUFAC- 
TURING CO. 


Aurora, Mo. 


SPARTAN CONVECTOR 
CO, TNC, 

52-55 74th St., 

Maspeth 78, N. Y. 

SPIRO U. S. A., INC. 

20 N. Wacker Drive, 

Chicago 6, IIL. 


SPORLAN VALVE CO. 
7525 Sussex Ave., 
St. Louis 17, Mo. 


1130, 1132 


608, 610 


1254 


SPRAGUE ELECTRIC 


co. 1227, 1229 
97 Marshall St., 
North Adams, Mass. 


SPRAYING SYSTEMS CO. 
3201 Randolph St., 
Bellwood, IIl. 


SQUARE D CO. 
1041 N. Richards St., 
Milwaukee 12, Wisc. 


STANDARD EQUIPMENT 
CORP., DIV OF HEAT- 
TIMER CORP. 

657 Broadway, 

New York 12, N. Y. 


STANDARD REFRIGERA- 

TION CO. 307 
3535 W. Fillmore St., 
Chicago 24, Ill. 


STANDARD STAMPING & 
PERFORATING CO. 

3131 W. 49th Place, 

Chicago 32, Ill. 


STANLEY ELECTRIC 
TOOLS DIV, THE 
STANLEY WORKS 


New Britain, Conn. 


STAR EXPANSION 
INDUSTRIES CORP. 

P.O. Box 108, 

Mountainville, N. Y. 


STEINEN MFG. CO., WM. 
HEATING PRODUCTS 
DIV, INDUSTRIAL 
NOZZLE DIV 

43 Bruen St., 

Newark 5, N. J. 


STEPHENS-ADAMSON MFG. 
CO., SEALMASTER DIV _ 133, 


Aurora, Ill. 


STEWART-WARNER CORP., 
HEATING & AIR 
CONDITIONING DIV 


Lebanon, Ind. 


STODDARD INDUSTRIES 427 
3383 E. Layton Ave., 
Cudahy, Wisc. 


STOKERMATIC CO. 
1610 Industrial Road, 
Salt Lake City, Utah 


1054 


1150 


60 


STRONG, CARLISLE & 
HAMMOND 

508 Sandusky St., 

Conneaut, Ohio 


SUNDSTRAND HYDRAULICS 

DIV, SUNDSTRAND CORP. 617, 619 
2210 Harrison Ave., 
Rockford, Ill. 


SUN-RAY BURNER MANU.- 
FACTURING CORP. 715 

139-24 Queens Blvd., 

Jamaica 35, N. Y. 


SWARTOUT FABRICATORS 
INC. 1014 

100 E. North St., 

Kokomo, Ind. 


SYNCHRONOUS FLAME, 

INC. N-103, N-105 
227 N. Main St., 
Walworth, Wisc. 


TACO HEATERS INC. 
1160 Cranston St., 
Cranston 8, R. I. 


TANN CORP., CONGRESS 
DRIVES DIV, TANN 
BEARING DIV 

3750 E. Outer Drive, 

Detroit 34, Mich. 


TECUMSEH PRODUCTS 
CO. 339, 343 
Tecumseh, Mich. 


TELEVANCE CORP. 444 
P.O. Box 3043, 
St. Louis 23, Mo. 


TEMCO, INC. 
4101 Charlotte Ave., 
Nashville 9, Tenn. 


THATCHER FURNACE 
CO. 
Garwood, N. J. 


THERMAC CO. 944 
14296 E. 6th St., 
Corona, Calif. 


THERMAL ENGINEERING 

CORP. 124 & 225 
2605 W. Dallas Ave., 
P.O. Box 13254, 


Houston 19, Texas 


THERMO-PAK BOILERS, 
INC, 

404 S. Palm Ave., 

Alhambra, Calif. 


THERMO-PRODUCTS, 
INC. 
North Judson, Ind. 


THERMOTANK, INC., 

AIR PRODUCTS DIV 761 
11191 Lappin Ave., 
Detroit 34, Mich. 


THERMO-WHEEL, INC. 
10-10 50th Ave., 
Long Island City 1, N. Y. 


THRUSH & CO., H. A. 
W. 8th at N. Jefferson St., 
Peru, Ind. 


TITUS MANUFACTURING 
CORP. 
P.O. Box 810, 


Waterloo, Iowa 


TJERNLUND MANUFAC. 

TURING CO. N-211, N-213, N-215 
2140 Kasota Ave., 
St. Paul 8, Minn. 


N-427 


621, 623 


1025, 1029 


N-429 


N-119 


TOLEDO PIPE THREADING 
MACHINE CoO. 

P.O. Box 1678, 

1425 Summit St., 

Toledo 3, Ohio 


TORRIDHEET DIV, 
CLEVELAND STEEL 
PRODUCTS CORP. 

16025 Brookpark Road, 

Cleveland 35, Ohio 


TORRINGTON MANU- 
FACTURING CO. 
100 Franklin Drive, 


Torrington, Conn. 


TRANE CoO. 3,7 
LaCrosse, Wisc. 


TRERICE CO., H. O. 
1420 W. Lafayette Blvd., 
Detroit 16, Mich. 


TRIANGLE 
ENGINEERING CO. 

1309 Ashland, 

Houston 8, Texas 


TRION, INC. 
1000 Island Ave., 
McKees Rocks, Pa. 


TRIPLEX HEATING 
SPECIALTY CO., INC. 

P.O. Box 358, 

Peru, Ind. 


TUTTLE & BAILEY 
DIV, ALLIED 
THERMAL CORP. 


New Britain, Conn. 


TUTTLE ELECTRIC 
PRODUCTS, INC. 
Kirkland, III. 


TUTTLE & CO., H. W. 671 
Tecumseh, Mich. 


TYPHOON AIR CONDITION. 

ING DIV, HUPP CORP. 234, 236, 238 
505 Carroll St., 
Brooklyn 15, N. Y. 


UNION CARBIDE 
DEVELOPMENT CO., 
DIV OF UNION 
CARBIDE CORP. 

270 Park Ave., 

New York 17, N. Y. 


UNION DAMPER CO. 
Union, Ill. 


UNITED SHEET METAL 
CO., INC. 

883 N. Cassady Ave., 

Columbus 19, Ohio 


UNITED STATES AIR 
CONDITIONING CORP. 648 

P.O. Box 360, 

Delaware, Ohio 


UNITED STATES GYPSUM 
co N-120 


300 W. Adams St., ‘ 
Chicago 6, Ill. 


UNITED STATES 
REGISTER CO. 
344 W. Burnham St., 
Battle Creek, Mich. 


UNIVERSAL DIFFUSER 

CORP. 1149 
38 Marbledale Road, 
Tuckahoe, N. Y. 


VAN DORN IRON WORKS 
CO., INFRA RED DIV 

2685 E. 79th St., 

Cleveland 4, Ohio 


724, 728 


N-4.08, N-410 


948 


N-136 


874, 973 


N-116 
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VAN-PACKER CO., DIV OF 
FLINTKOTE CoO. N-424 

1232 McKinley Ave., 

Chicago Heights, III. 


VAPOR HEATING 

CORP. 331 
80 E. Jackson, 
Chicago 4, IIL. 


VENTFABRICS INC. 421 
640 N. Kedzie Ave., 
Chicago 12, Ill. 


VERNCO CORP. 226 


Columbus, Ind. 


VIBRATION ELIMINATOR 

co. 1259 
10-28 47th Ave., 
Long Island City 1, N. Y. 


VIBRATION MOUNTINGS 

INC. 658 
98-25 50th Ave., 
Corona 68, N. Y. 


VIKING AIR PRODUCTS 

DIV, LAU BLOWER 

co. N-409, N-411 
5601 Walworth Ave., 
Cleveland 2, Ohio 


VILTER MANUFACTUR- 

ING CO., THE 329 
2217 S. First St., 
Milwaukee 7, Wisc. 


VULCAN RADIATOR CO. 8416 
775 Capitol Ave., 
Hartford 6, Conn. 


W-M MANUFACTURING 

co. N-413 
4505 W. Armitage Ave., 
Chicago 39, II. 


WAGNER ELECTRIC 

CORP. 1109 
6100 Plymouth Ave., 
St. Louis 33, Mo. 


WALKER MFG. & SALES 
CORP. 

1711 Penn St., 

St. Joseph, Mo. 


WILLIAM WALLACE CO., 
METALBESTOS DIV 409 

P.O. Box 137, 

Belmont, Calif. 


WALTON LABORATORIES, 
INC. 37 

1186 Grove St., 

Irvington 11, N. J. 


WALWORTH CO. N-309 
750 Third Ave., 
New York 17, N. Y. 


WARREN ENGINEERING 
CO., DIV OF WARREN 
AUTOMATIC CONTROLS 
CORP. 1243 

Main St., 

Broadway, N. J. 


WATERLOO REGISTER 
CO., INC. 29 
Waterloo, Iowa 


‘eee 


1121 Jackson St. N.E., 
Minneapolis 13, Minn. 


WATTS REGULATOR CO. =. 224 
10 Embankment St., 


Lawrence, Mass. 


WAUKESHA MOTOR CO. 1125 
Waukesha, Wisc. 


N-308, N-310 
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WEATHERHEAD CO., THE, 
FORT WAYNE DIV 769 

128 W. Washington Blvd., 

Fort Wayne, Ind. 


WEBSTER ELECTRIC CO. 1107 
Clark & DeKoven Sts., 
Racine, Wise. 


WARREN WEBSTER & CO., 

INC. 1138, 1144 
17th & Federal Sts., 
Camden 5, N. J. 


WEIL-McLAIN CO. 903 
Michigan City, Ind. 


WEIL PUMP CO. 
1530 N. Fremont St., 
Chicago 22, Ill. 


WELBILT AIR 
CONDITIONING AND 
HEATING CO. 750 
Route 524, Lakewood Road, 
Farmingdale, N. J. 


WELTY-WAY PRODUCTS, 

INC, N-106 
714 First Ave., N. W., 
Cedar Rapids, Iowa 


WESTERN BOILER CO. 
17 Rousseau St., 
San Francisco 12, Calif. 


WESTERN SUPPLY CO. 138 
315 W. 3rd, 

Box 784, 

Hutchinson. Kans. 


WESTINGHOUSE 
ELECTRIC CORP., 
AIR CONDITIONING DIV 
Box 510, 
Staunton, Va. 


WESTINGHOUSE 
ELECTRIC CORP. 
MOTORS & CONTROL, 

Buffalo, N. Y. 


229, 231 
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WHO'S WHO IN ASHRAE 


Insofar as possible these listings 


will each appear twice a year 





ASHRAE OFFICERS, DIRECTORS 
COMMITTEES, STAFF 


See page 98, this issue 


REGION AND CHAPTER OFFICERS 


See page 82, November JOURNAL 


RESEARCH AND TECHNICAL 
COMMITTEES 


See page 67, September JOURNAL 


STANDARDS PROJECTS 


See page 74, January JOURNAL 


INTER SOCIETY COMMITTEES 


See page 84, November JOURNAL 














WHEEL TRUEING 
TOOL CO., 1255 
TRUCO DRILLING DIVISION 
3200-3220 W. Davison Ave., 
Detroit 38, Mich. 


WHITE-RODGERS CO. 1117, 1121 
9797 Reavis Road, 


St. Louis 23, Mo. 


WIEGAND CO., EDWIN L. 1237 
7500 Thomas Blvd. 


Pittsburgh 8, Pa. 


WILL-BURT CO., THE 
202 S. Main St., 
Orrville, Ohio 


WILLIAMS OIL-O-MATIC 
HEATING CO., 550 
DIV OF NATIONAL UNION 
ELECTRIC CORP. 

851 W. Third Ave., 


Columbus 8, Ohio 





N-329, N-331 


WILLIAMSON CO. 
3500 Madison Road, 
Oakley, Cincinnati 9, Ohio 


109, 115 


WING MFG., CO., L. J.. 
DIV OF AERO SUPPLY 
MFG. CO. INC. 1003 
Linden, N. J. 


WIREMOLD 
COMPANY, THE N-439 
Hartford 10, Conn. 


WITC6O CHEMICAL CO. 
INC., PIONEER 
PRODUCTS DIV 

122 E. 42nd St., 

New York 17, N. Y. 


WOLVERINE TUBE DIV, 
CALUMET & 
HECLA, INC. 1154 
17200 Southfield Road, 
Allen Park, Mich. 


WORLEY EQUIPMENT, INC. 221 
2301 N. Knox Ave., 
Chicago 39, IIL. 


WORTHINGTON CORP. 1063, 1067, 1069 
401 Worthington Ave., 
Harrison, N. J. 


XXth CENTURY HEATING 

& VENTILATING CO. 1006 
96 Ira Ave., 
Akron 1, Ohio 


YEATS APPLIANCE 

DOLLY SALES CO. N-406 
2124 N. 12th St., 

Milwaukee 5, Wis. 


N-114 





YORK CORP. 1210, 1224 

York, Pa. 

YORK-SHIPLEY, INC. 

York, Pa. 
GENERAL DIV N-301 
INDUSTRIAL 
DIV N-101, N-102, N-201 
J&C DIV N-40, N-402 
RESIDENTIAL DIV N-302 


YOUNG RADIATOR CO. 514 


Racine, Wise. 


YOUNG REGULATOR CO. 7116 
20910 Mile Parkway, 
Cleveland 28, Ohio 


YUBA CONSOLIDATED 
INDUSTRIES, INC. 330, 332, 431, 433 

1 Bush St., 

San Francisco 4, Calif. 


él 














How a heat pump 


Improved Water Conditions 


Manipulation of temperatures of 
hatchery water supplies is some- 
times beneficial in fish culture. 
Heating the water even a small 
amount during the winter months 
will result in a shorter incubation 
period for salmonid eggs and in 
more desirable temperature condi- 
tions for the feeding of fry; cool- 
ing the water during the summer 
months promotes better growth of 
the young fish. Such conditioning 
of the water has been put into 
effect at the experimental fish 
hatchery operated by the Depart- 
ment of Conservation at Cornell 
University in an attempt to develop 
a more efficient cultural procedure 
for fresh water or landlocked sal- 
mon (Salmo salar). 

Water used in the Cornell 
hatchery comes from Cascadilla 
Creek. It is of poor quality for 
trout culture and the normal sea- 
sonal temperature range near the 
hatchery is 32 to 85 F. The portion 
of the brook water that is diverted 
for indoor use is first passed through 
an underground settling and tem- 
pering tank where in summer it is 
slightly cooled and in winter it is 
slightly warmed by heat transfer to 
and from the ground. Even after 
this slight tempering, the water 
supply to the troughs averages 
about 35 F in winter and 72F in 
summer. 

Experience with the condi- 
tioning system has shown a re- 
duced incubation period and a 
growth rate of the fry roughly 
double what it was with untreated 
water. 

In order to provide better in- 
cubation and growth conditions in 
the indoor hatchery facilities, it 
was decided that the water tem- 


Frederick S. Erdman is Professor of Mechani- 
cal Engineering, Department of Thermal Engi- 
neering, Cornell University. 
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at a fish hatchery 


FREDERICK S. ERDMAN 
Member ASHRAE 


perature in winter should be raised 
about 20 F and in summer lowered 
about 10F. In addition, it was 
specified by the Department of 
Conservation that the quantity 
treated should be between 6 and 
12 gpm. This problem was turned 
over to the Thermal Engineering 
Department of the School of Me- 
chanical Engineering at Cornell 
University for solution. 

The problem quickly resolved 
itself into a heat pump application. 


Fig. 1 Oxygen concentra- 
tion in water as affected by 
first warming and then agi- 
tating the water 





DISSOLVED OXYGEN PPM 
3 . 











so 
WATER TEMPERATURE °F 


However, heating the water intro- 
duced a complication. Cold water, 
nearly saturated with air in the 
brook, becomes supersaturated as 
its temperature is raised, and in- 
creasing the temperature more than 
5 F with electric immersion heaters 
had resulted previously in severe 
gas edema in the young fish. High 
mortality of fry occurred, and there 
was “pop-eye” and some mortality 
in larger fish. Hence the total prob- 
lem included the reduction of air 
in solution in winter. 

The heat pump would accom- 
plish heating in winter and cooling 
in summer. Two heat exchangers, 
one as an evaporator in summer to 
cool the brook water and as the 
condenser in winter to heat it, the 
other to serve as condenser in sum- 
mer to dissipate the heat and in 
winter as evaporator to absorb heat 
from some source, and a refrig- 
erant compressor would be needed. 

It was decided that the heat 
sink in summer (cooling water for 
the condenser) should, logically, be 
the cooled water discharged from 
the fish troughs. And, in winter the 
heat source (warming water for the 
evaporator) should be the warmed 
water discharged from the troughs. 
However, this arrangement, with 
fixed exchangers relative to water, 
would require complex piping and 
valving for the refrigerant with a 
high cost for refrigerant valves. 
So that plan was abandoned in 
favor of a fixed refrigerant system, 
with one exchanger serving always 
as evaporator and the other as con- 
denser, while the water flow was 
alternated. This again required a 
complex piping and valving sys- 
tem, but with less expensive valves. 

Calculations showed that a five- 
hp condensing unit would cool 
adequately the 10F. For the 20 F 
heating in winter a considerably 
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larger unit would be necessary. In 
order to use the same unit for both 
seasons, the 5-hp unit with supple- 
mentary electric resistance heating 
in winter was decided upon. 


DEAERATION OF WATER 


Supersaturation and its elimination 
were studied. As is well known, 
gases are more readily soluble in 
cold water than in warm. There- 
fore, the brook water, exposed to 
a cold atmosphere for considerable 
time and with much agitation, be- 
comes saturated, or nearly so, with 
oxygen and nitrogen. When this 
water is warmed, its capacity for 
holding air in solution is reduced. 
However, the excess air does not 
immediately go out of solution. 
Either time or agitation is required. 
Obviously, in this case, time is lim- 
ited, as the flow is continuous. 

Several methods of agitation 
were examined and, after trying 
such methods as free falling or 
cascading, discharging the water 
through spray nozzles at high ve- 
locity against a flat surface was 
found to be most effective. Hence, 
the system for conditioning the 
water in winter was designed to 
include a tank in which are placed 
nozzles that cause the warmed 
water to impinge as spray on its 
walls. Fig. 1 shows the solubility 
limits of oxygen (or air) in water 
at different temperatures. The solu- 
bility of nitrogen, which is more 
difficult to measure, was assumed 
to be similar to that of oxygen. 
Line ABCDE, in this illustration, 
shows the results of a test made 
on a day when the brook water 
reached the hatchery at 37 F with 
an oxygen content of 11.5 ppm, 
(point A). During the warming 
process, which was carried on in 
an open tank with immersion heat- 
ers, the temperature was raised to 
65 F, bringing the solution to an 
unstable, supersaturated condition 
at point B with a drop in dissolved 
air to 10.4 ppm. A rotary type 
pump then discharged the water 
through a nozzle and the spray 
was made to impinge on a flat sur- 
face. 

At the pump discharge, the 
agitation of the impeller was found 
to have reduced the oxygen in so- 
lution to 9.8 ppm at point C. The 
action of the nozzle dropped the 
oxygen content further to 8.9 ppm 
at point D and the impinging on 
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a flat surface still further to 8.6 
ppm at point E. This was con- 
sidered to be a satisfactory reduc- 
tion in oxygen content, and, there- 
fore, in nitrogen content, since, at 
the same temperature, 63 F, satu- 
ration occurs at 9.5 ppm. Experi- 
ence has shown that the system as 
put into operation has eliminated 
all trouble from supersaturation. 

The tank provided for deaera- 
tion serves also as a head tank for 
the supply to the fish as well as a 
means of balancing the flows of 
fresh water and water recirculated 
within the conditioner, and of keep- 
ing the system filled at all times. 
By recirculating part of the water 
through the heat exchanger, greater 
velocities are obtained with better 
heat transfer. The repeated agita- 
tion by the pump and sprays low- 
ers the gas content of the water 
even more than in the once-through 
tests. The tank is provided with 
an overflow pipe. 


HEATING AND COOLING 
THE WATER 
In Fig. 2, and additionally Figs. 3 
and 4, there is shown the arrange- 
ment of equipment as installed and 
operated. Untreated water enters 
the system from the brook through 
valve 1 at a maximum rate of ap- 
proximately 12 gpm. This, together 
with recirculated water coming 
through valve 4 from the head 
tank, is delivered by the pump, P,, 
in summer through valve 2 to the 


Diagram of the arrangement of the 


of the fish hatchery 


evaporator to be cooled, or in win- 
ter through valve 5 to the con- 
densér to be heated. The cooled 
water in summer discharges directly 
into the head tank through valve 3. 

In winter, however, the water 
that has been warmed in the con- 
denser flows through valve 6 to a 
bank of electric immersion heaters 
for supplementary heating when 
necessary, and then through the 
spray nozzles into the head tank. 
An amount of treated water equal 
to the fresh water entering by valve 
1 from the brook now spills into 
the outlet pipe in the head tank 
and so goes to the fish, while the 
balance of the pump’s capacity is 
returned through valve 4 to be re- 
circulated. 

The head on the supply main 
is only some 5 ft at no flow, and 
drops to a conspicuously low value 
with maximum flow to the fish. 
Therefore, valve 1 is kept open at 
all times that the conditioner is 
operating, and the relative propor- 
tions of fresh and recirculated wa- 
ter admitted to the pump are regu- 
lated by the adjusting valve 4. In 
the event of a power failure, the 
solenoid valve, No. 11, opens and 
allows brook water to by-pass the 
conditioner and go to the fish di- 
rectly, thus insuring a continuous 
supply. 

When the brook temperature 
is such that the conditioner is turned 
off, the solenoid valve also provides 
the required flow without the need 
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Fig. 3 A view of some hatchery troughs 
with the conditioner in the background 


Fig. 4 Water cooler, showing the hermetic compressor, fresh 
water circulating pump, and the evaporator (water chiller). The 
head tank, with the sprays, is located on the floor above with 
the connections that are seen to go toward the ceiling 





for changing any other valves. A 
float switch in the head tank de- 
tects any water shortage or failure 
and opens valve 11, even if there 
is no power failure. 

Water that has been condi- 
tioned and supplied to the fish 
troughs is then discharged through 
a common channel to a sump under 
the floor. A screen stops the worst 
of the debris from the troughs as 
the water flows to the suction of 
the pump, P,. When the troughs 
are being cleaned, the dirty water 
is discharged directly to the drain. 
In summer this cooled water is 
pumped through valve 7 to the 
condenser and back through valve 
8 to the sump. 

Since the capacity of pump 2 
is greater than the usual flow from 
the troughs, provision is made, by 
the use of a weir and a baffle, to 
permit some of the water returning 
to the sump to flow over the baffle 
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for recirculation, while an amount 
equal to that flowing from the 
troughs flows over the weir to the 
drain. 

In winter, the flow from pump 
2 is directed through valve 9 to 
the evaporator and back to the 
sump through valve 10. Thus, in 
summer the coolest available water 
is used for the condenser as a heat 
sink, and winter the warmest 
water is used in the evaporator as 
a heat source. 

On the basis of several as- 
sumptions, high coefficients of per- 
formance were predicted. Actual 
test data and results from opera- 
tion during the winter of 1959-60 
are as follows: With a flow into the 
conditioner of 91.2 lb per min (or 
10.8 gpm) of brook water, the tem- 
perature rise was 18 F, from 34 to 
52F. This represents an addition 
of heat in the amount of 1641 Btu 
per min, supplied by the compres- 





sor. The power consumption of the 
compressor was 2.6 kw, equivalent 
to 148 Btu per min. Thus the Co- 
efficient of Performance of the sys- 
tem, operating as a heat pump, 
was 1138/148, or 7.7. 

Insufficient data were taken 
during the short period of opera- 
tion of the equipment in the sum- 
mer of 1959, after installation, to 
make reliable calculations of COP. 
However, since the conditions with 
summer operation are even more 
favorable than in winter, it seems 
reasonable to predict that the COP 
in summer as a refrigerator would 
be somewhat better than the usual 
COP as a heat pump minus one. 
Thus, the summer COP should be 
in the neighborhood of 7. 

These coefficients show clearly 
how the energy supplied to the 
compressor is multiplied by the 
process of pumping heat from the 
water source in winter, and how 
considerable refrigeration is ob- 
tained at the expense of relatively 
little energy in the summer. 

The controls included in the 
system are the usual ones. The 
compressor is safeguarded by pres- 
sure controls on both suction and 
discharge sides. The compressor 
cycles on and off according to the 
temperature of the conditioned 
water as sensed by thermostat A, 
Fig. 2. This thermostat was origi- 
nally located at C just ahead of 
the evaporator. At C the thermo- 
stat would have functioned prop- 
erly in summer but would have 
failed to control the conditioned 
water temperature in winter. A 
second thermostat, B, located at 
the outlet of the evaporator guards 
at all times against the danger of 
too much cooling. 

The electric immersion heat- 
ing elements are provided with 
manual switches so that they may 
be turned on when heating is re- 
quired in excess of that supplied 
by the condenser. To protect the 
elements against overheating in the 
event of failure of water flow, 
thermostatic switches are provided 
in series with the manual switches. 

Thus, water temperatures 
around 62F are available in sum- 
mer and around 55F in winter. 
With the flow below the maximum 
of 12 gpm, the condensing unit 
cycles on and off, while the con- 
ditioned water temperature varies 


(Continued on page 136) 
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The maximum operating tempera- 
ture of a refrigeration compressor 
is often limited by chemical insta- 
bility of the working fluid used in 
the system. This fluid is a solution 
or mixture of refrigerant and lubri- 
cant, and the present discussion is 
limited to combinations of dichlo- 
rodifluoromethane (Refrigerant 12) 
and petroleum oils. When tested 
independently, both refrigerant 
and oil are stable for the operating 
life of the equipment at tempera- 
tures well above those normally 
attained in refrigeration compres- 
sors.’’? However, it has been known 
for some years that Refrigerant 12 
and petroleum oils will react at 
moderate temperatures, and that 
the rate of reaction is influenced by 
the nature of the oil and accelera- 
tors, such as steel, iron oxide, mois- 
ture, etc. 

As many of the studies re- 
ported are of a comparative na- 
ture, the mechanism of the reac- 
tion between Refrigerant 12 and 
petroleum oil has not been defined 
clearly. Shaw and Brandon* heated 
Refrigerant 12 and two different 
oils in glass-lined steel bombs, ob- 
serving that one solution darkened 
while the other showed no change 


H. O. Spauschus is a Research Associate and 
G. ©. Doderer is a Physicist at General Hospital 
Co. This paper has been prepared for presenta- 
tion at the ASHRAE Semiannual Meeting, 
Chicago, Ill., February 13-16, 1961. 
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in color. No chemical analyses 
were performed, nor did the au- 
thors discuss the refrigerant-oil re- 
action. Steinle* used a sealed tube 





. to gain a clearer understanding 
of the Refrigerant 12—petroleum oil 
reaction... 


. to provide information about the 
mechanism and kinetics of the re- 
actions... 


. the decomposition of Refrigerant 
12 is not stoichiometric with respect 
to chloride formation . 


. presence of steel catalyzes the 
reactions . . 


. the probability of complicating 
side reactions places a definite upper 
limit on the temperature at which 
realistic tests can be conducted . 





test developed by Philipp and Tif- 
fany® to compare the reactivity of 
a series of oils with Refrigerant 12. 
His results showed that the amount 
of darkening of the oil- refrigerant 
solution was related to the “resin’ 
content of the oil. HCl and water 
were formed as products of the 
reaction and he suggested that tar 
or coke is formed as polymerization 
product of the oil. He pointed out, 
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however, that his studies did not 
define the mechanism of the reac- 
tion. 

Elsey, Flowers and Kelley® 
also used color change as a meas- 
ure of the extent of the refrigerant- 
oil reaction. The general mechan- 
ism they proposed is that chlorine, 
and, to some extent, fluorine are 
split from the refrigerant molecule 
to combine with hydrogen atoms 
coming from the hydrocarbon mole- 
cules comprising the oil. These 
authors also analyzed the contents 
of several tubes for chloride, show- 
ing that chloride formation in- 
creased with time. Williamitis’ 
pointed out that the “relative Re- 
frigerant 12 deterioration” showed 
large variations depending on the 
nature of the lubricant used. He 
did not state how deterioration was 
measured. Kvalnes and Parmelee® 
studied effects of type of oil, oil 
viscosity, oil additives, metals, 
moisture, antifreeze agents and 
cellulose on the refrigerant-oil re- 
action. Their results are reported 
as percent refrigerant decomposed, 
based on chloride analysis. The 
authors assumed stoichiometric de- 
composition of Refrigerants 12 and 
22 to chloride. 

Walker, Rosen and Levy’ have 
reported effects of water, air, tem- 
perature, time and various metal 
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combinations on mixtures of Re- 
frigerant 22 and three refrigerating 
oils. Tube contents were rated for 
color, viscosity change, sediment, 
wall deposits and copper plating 
as measures of the extent of reac- 
tion. No attempt was made to 
elucidate the “course of the reac- 
tions or to identify such products. 

The purpose of the present 
study was to gain a clearer under- 
standing of the Refrigerant 12-pe- 
troleum oil reaction rather than to 
obtain more comparative data. A 
careful study of the reaction prod- 
ucts formed at different tempera- 
tures and times provides informa- 
tion about the mechanism and 
kinetics of the reactions. 


Materials and Experimental Pro- 
cedures—Refrigerant 12 from a sin- 
gle cylinder was used for calibra- 
tion of the mass spectrometer and 
for sealed tube experiments. Two 
different petroleum oils were 
studied: Oil A, a highly refined 
“water-white” oil, and Oil B, a 
medium refined naphthenic oil re- 
covered from Gulf Coast crudes. 
Physical properties and carbon- 
type composition of each are given 
in Table I. 

Known quantities of Refriger- 
ant 12 and oil were sealed into 
glass combustion tubes (200 mm 
length, 8 mm ID, 10 mm OD) 
which were then heated, and the 
contents analyzed quantitatively. 
Details of the method of preparing 
the sealed tubes have been pre- 
sented previously.** 1? As well as 
charging in refrigerant and oil, a 
small strip of compressor valve 
steel weighing 0.048 gm was added 
to each tube prior to sealing. Pre- 
cautions were taken to eliminate 
moisture and air from the oil and 
to control other variables, such as 
tube size and metal surface condi- 
tions. Instead of being placed di- 
rectly in an oven, the sealed tubes 
were inserted into a stainless steel 
cylinder, which was partially filled 
with liquid Refrigerant 12 and then 
closed. This produced an excess 
pressure on the outside of the glass 
tubes, since the saturation pressure 
of pure Refrigerant 12 is greater 
than that of refrigerant-oil solu- 
tions. Consequently, the pressure 
differential between inside and out- 
side the glass tubes was reduced 
greatly and glass tube breakage in 
the oven was eliminated. 
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TABLE | 


PHYSICAL PROPERTIES AND 
CARBON-TYPE OF PETROLEUM 


OILS 

Oil A Oil B 

Density, 20 C 0.8823 0.9149 

Refractive index, Nv” 1.4780 1.4980 
Viscosity, cs at 20 C =—:108 92 
ssu at 100 F 192 156 

Molecular weight 

(Cryoscopic) 314 299 


Carbon Type %Cr %Cn %Ce %Cw %Ca 
n-d-M” 45 55 35 57 8 
VGC - Ri” 45 55 36 56 8 
Mean 45 55 35.5 565 8 


After the heating period, the 
Refrigerant 12 was discharged from 
the stainless steel cylinder, the 
tubes removed and prepared for 
analysis. A sample tube was par- 
tially immersed in liquid nitrogen 
to freeze the refrigerant and lower 
internal pressure, reducing the pos- 
sibility of premature breakage when 
a scratch was filed near the tip. 
The tip of the cold tube was in- 
serted into the sampling fixture 
shown in Fig. 1 through a snugly 
fitting vacuum hose section, the 
tube being pushed in until the file 
scratch was even with the end of 
the copper tubing. Liquid nitrogen 
was again applied, and the sam- 
pling fixture was connected to the 
mass spectrometer through a cali- 
brated gas handling system, as 
shown in Fig. 2. The gas system 
and sampling fixture were evacu- 
ated, until the thermocouple vacu- 
um gauge indicated a pressure of 
less than ten micron Hg. The 
evacuation port was closed, liquid 
nitrogen removed, the sample tube 
grasped with a gloved hand, and 
sideways pressure exerted to break 
off the glass tip against the end of 
the copper tubing. Liquid nitrogen 
noncondensable gases expanded 
immediately. As the tube warmed, 
the refrigerant and other condensed 
gases gradually volatilized into the 
known volume system. After the 
tube had warmed to room tempera- 
ture, the equilibrium pressure was 
read with a manometer. The amount 
of refrigerant originally charged 
into the tube usually produced a 
pressure between 250 and 300 mm 
Hg in the system volume of about 
800 standard cc. 

The large bulb, which consti- 
tuted about 80% of the total ex- 
pansion volume, was then closed 
off and gas evacuated from the rest 
of the system. The evacuation port 
was closed and gas was allowed to 


expand from the bulb to the mass 
spectrometer. Since there was some 
possibility of partial gas fractiona- 
tion as the sample tube warmed to 
room temperature, gas for analysis 
was taken from the bulb, where 
mixing by diffusion could occur 
more readily than in the small di- 
ameter tubing. 

Gas samples were analyzed 
using an analytical mass spectrome- 
ter. After manually recording hy- 
drogen, the instrument was set to 
scan automatically upward from 
m/e 12, usually stopping at m/e 
85, the base peak of Refrigerant 12. 
The sequence of running calibra- 
tions and samples was important. 
The first indication of Refrigerant 
12 decomposition was the appear- 
ance of Refrigerant 22, CHCIF,, 
with base peak at m/e 51. Refriger- 
ant 12 contributed less than 0.20%, 
relative to its base peak, to the 51 
peak. Mass spectrometer cracking 
patterns of a gas normally show 
slight variations from one run to 
the next. Greatest variance found 
in the 51 peak during Refrigerant 
12 calibrations indicated that Re- 
frigerant 22 could be detected with 
certainty, when 0.10 standard cc or 
more was present in the entire gas 
sample from the tube. 

The base peak of hydrogen 
chloride is at m/e 36. Refrigerant 
12 contributed about 1.8% of its 
base peak to the 36 peak. A similar 
check of calibration pattern varia- 
tions indicated 0.20 standard cc to 
be the detection limit for HCI. 

Refrigerant 12 was run first to 
record its cracking pattern and 
establish its contributions at m/e 
36 and 51. Experimental samples 
were run next. In order to realize 
the greatest sensitivity for Refrig- 
erant 12 decomposition with the 
least interference from spectrome- 
ter background, the tubes for a 
day’s analysis were arranged ac- 
cording to degree of fluid darken- 
ing and amount of sludge accumu- 
lation. Samples having little or no 
decomposition were run first while 
the spectrometer tube had negligi- 
ble background. Tubes with the 
most decomposition were analyzed 
last, and scans to determine HCl 
background corrections were often 
necessary between sample runs. 

After all sample patterns were 
recorded and another background 
determined, Refrigerants 12 and 22 
and HCl were calibrated in that 
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order. Lastly, calibrations were per- 
formed for hydrogen and other 
gases detected in the samples. 
Using relative sensitivities deter- 
mined from the gas calibrations 
and appropriate corrections for co- 
incident peaks, percentage compo- 
sitions of the gas samples were cal- 
culated. These percentages were 
then used with the measured vol- 
ume of gas sample to calculate the 
amount of each component pres- 
ent, expressed as standard cc of 


gas. 
RESULTS AND DISCUSSION 


Mechanism of Refrigerant 12-Oil 
Reaction — Series of experiments 
were conducted at 175 and 200C 
with tubes heated for periods of 7, 
14 and 28 days. Results are sum- 
marized in Table II. In these ex- 
periments the ratio of weight re- 
frigerant to weight oil was held 
nearly constant in the range 1.7 to 
1.9. All results are the average of 
duplicate or triplicate experiments. 
Blanks in the table indicate absence 
of the gas. 

The first gas to appear, and 
hence the most sensitive indicator 
for the reactions, was Refrigerant 
22. As conditions became more se- 
vere (higher temperature, longer re- 
action time, less highly refined oil), 
new reaction products appeared in 
the order HCl], CO,, CO, and CH,. 
From these results, a mechanism 
for the Refrigerant 12-oil reaction 
has been postulated. At high tem- 
peratures Refrigerant 12 reacts se- 
lectively with “activated” molecules 
in the oil to form Refrigerant 22 
and an unstable chlorinated hydro- 
carbon. 

CCl. F. + R - CH. - CH, —> 
RCH-CH,+CHCIF: (1) 
Cl 

An activated oil molecule, R- 
CH,-CHs, is visualized as differing 
from “normal” oil molecules either 
in structure of the carbon skeleton 
or because it contains non-hydro- 
carbon atoms such as phosphorous, 
nitrogen, oxygen or sulfur. Since 
more Refrigerant 22 is formed with 
the less highly refined Oil B, it is 
apparent that the concentration of 
these activated molecules can be 
reduced by acid washing or clay 
adsorption refining processes. 

At high temperatures the chlo- 
rinated hydrocarbon dehydrohalo- 
genates to produce HCl and an 
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unsaturated hydrocarbon. 
R - CH - CH; —— RCH = CH; 


Cl 
+HCl (2) 


HCl appears somewhat later than 
Refrigerant 22, indicating that the 
chlorinated hydrocarbon does not 
decompose immediately. Experi- 
mental data show that the concen- 
tration of halogenated oil is usually 
small, since approximate chloride 
balance exists between initial Re- 
frigerant 12 and final 12 unreacted 
+ 22 + HCl. For example, in a 
typical experiment the tube was 
charged with 1.485 gm of Refrig- 
erant 12. After heating, the vol- 
umes of gases found were 160 cc 
of Refrigerant 12, 59 of Refrigerant 
22 and 166 of HCl. The chloride 
balance is: 


gm Cl from HCl ...... .. 0.263 
gm Cl from Refrigerant 22 0.094 
gm Cl from Refrigerant 12 0.507 

Total 0.864 








gm C] from original 
Refrigerant 12 ... 0.870 
When the concentration of un- 
saturated hydrocarbon molecules 
becomes sufficiently large, they 
polymerize to form tar or coke. 
n RCH = CH: ——> (RCH - CHa)» 
(3) 
HCl, as formed by reaction 
(2) can attack iron or steel present 
in the system, forming hydrogen 
and iron chloride. 
2HCl+ Fe ——> H+ FeCl, 
or 
6 HCl-+ 2Fe ——> 3H. ++ 2FeCl; 
(4) 


Quantities of hydrogen are small, 
indicating this reaction is of minor 
magnitude for conditions studied. 
Microscopic examination of the 
steel strips, after high temperature 
tests, revealed a thin surface film 
in all cases where hydrogen was 
formed. Unfortunately, the film 
was too thin to confirm the pres- 
ence of iron chlorides by X-ray dif- 
fraction analysis. 

Previous studies of the thermal 
decomposition of Refrigerants 12 
and 22 provide clues to the mech- 
anism of CO, and CO formation 
observed for the more severe con- 
ditions. Norton? has shown that 
Refrigerant 12 is relatively stable 
up to temperatures as high as 500 
C. In the presence of catalysts the 
decomposition rate is enhanced, 
but even with Fe.O,, the most ef- 
fective catalyst, the decomposition 
rate is too low to account for the 
CO, found in our experiments. Re- 
frigerant 22, however, decomposes 
at much lower temperatures with 
the formation of CO and CO,. In 
the presence of effective catalysts, 
1% of the Refrigerant 22 is decom- 
posed per hr at 150C. The over- 
all reaction for experiments carried 
out in glass tubes is given by Nor- 
ton as 


SiO, 

CO.+ CO -+ SiF, + 2HCl (5) 

In our experiments, the partial 
pressure of Refrigerant 22 was 
relatively low and the iron surface 
covered with oil-refrigerant solu- 
tion, thus retarding the rate of Re- 
frigerant 22 thermal decomposition. 
In keeping with this hypothesis, our 
results reveal increased CO, for- 
mation with increasing tempera- 
ture, time and Refrigerant 22 con- 
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centration. The increase in HCl/ 
CHCIF, ratio under severe condi- 
tions is further support for reaction 
(5). 

Trace quantities of methane 
were detected under the most ex- 
treme reaction conditions studied, 
probably being produced by ther- 


mal cracking of the oil. 


R - CH; - CH: ——> R’ - CH; + CH, 

(6) 

In the postulated mechanism, 
Refrigerant 22 is formed by reac- 
tion (1) and some of it subsequently 
decomposes to form CO, and CO 
by reaction (5). Other studies*:® 
have shown that Refrigerant 22 will 


TABLE Il 


STANDARD CC OF GASES 
FORMED BY REFRIGERANT 
12-OIL REACTION 


175 C 
Oil A B 
Time (days) 7 14 28 7 14° 28 
HCl - —- — 3.4 12.2 55 
Co, _ —_ _ 0.09 0.36 3 
Refrigerant 
22 0.07 0.10 0.23 2.3 7.2 24 
200 C 
Time (days) 7 14 7 14 
CH, _-_ — oe 0.3 
H2 _ _ 1.7 5.0 
co _-_ — _ 1.3 
HCI 0.3 0.9 69. 179. 
Co, —_ _— 6.2 25 
Refrigerant 
22 ie o 34. 59. 
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also react directly with oil, although 
not as readily as Refrigerant 12. it 
has not been possible to obtain in- 
formation about this reaction in the 
present series of tests because of 
the complexity of the reactions pre- 
liminary to or concurrent with the 
Refrigerant 22 reaction. Substitut- 
ing Refrigerant 22 for 12 in the 
sealed tubes would be a more di- 
rect and simpler method of study- 
ing this reaction. 

Our experiments have estab- 
lished that large quantities of Re- 
frigerant 22 are formed, thus prov- 
ing that the decomposition of 12 
is not stoichiometric with respect 
to chloride formation as suggested 
by Kvalnes and Parmelee. Al- 
though the reactions involved are 
complex, the quantity of chloride 
will usually provide a_ relative 
measure of the Refrigerant 12 de- 
composition rate. 


Effect of Refrigerant 12-Oil Ratio 
on the Reaction — A series of tests 
was conducted to see what effect 
the ratio of Refrigerant 12 to oil 
had on the type and quantity of 
reaction products. Results for both 
oils at 200 C, 14 days, are given in 
Table III. 

For the combination Refriger- 
ant 12-Oil B, which produces large 
quantities of reaction products, 


there are no significant changes in 
the type or quantity of gases formed 
in increasing the Refrigerant 12 to 
oil ratio by a factor of more than 
three. Variances in quantity of the 
individual gases are within the 
magnitude of error expected in 
these measurements. A possible ex- 
ception is the small but regular in- 
crease in Refrigerant 22. These 
results imply that reaction (1) ap- 
proaches zero order for oils con- 
taining a high concentration of 
“activated” molecules. The rate of 
reaction may be limited by the rate 
of diffusion of reactants or prod- 
ucts through the liquid phase. 

For Oil A, which produces 
small quantities of reaction prod- 
ucts, Refrigerant 22 formation in- 
creases rapidly with increase in the 
Refrigerant 12 to oil ratio. An ap- 
proximation calculation indicates 
the reaction for this combination is 
first order with respect to Refriger- 
ant 12 concentration. The weight 
of Refrigerant 12 charged into the 
tubes provides a measure of the 
initial concentration, a, and it is 
assumed that one molecule of Re- 
frigerant 12 has reacted for each 
molecule of 22 detected. The quan- 
tity reacted is designated as x. For 
a first order reaction 


2.303 a 
= log 
t a—x 


and at constant time 


a kt 
log = a 4 
a—x 2.303 
Results are summarized in Table 
IV. 








a 
The ratio ——— is nearly con- 
a—x 
stant for Refrigerant 12 with Oil A 
indicating a first order reaction as 


TABLE Ill 


EFFECT OF REFRIGERANT 
12-OIL RATIO ON GASEOUS 
REACTION PRODUCTS 


AT 200 C 
14 Days 

Oil A 
Refrigerant 
12/Oil 1.16 1.70 3.13 1.02 1.88 3.70 

nH —- — — 0.3 0.9 + 
HH — — — 2.0 3.6 3.6 
co —- — — 1.4 2.5 1.7 
HCl — — _ 0.15 151 164 =«159 
co. — — — 20 23 21 
Refrigerant 


22 0.42 0.90 2.3 48 55 59 
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a distinct possibility. For Oil B, 





the ratio decreases with in- 


a-—-xX 
creasing Refrigerant 12 concentra- 
tion. 


Rates of Reaction — Complexity of 
the Refrigerant 12-oil reactions 
makes it difficult, if not impossible, 
to interpret the results rigorously 
in terms of chemical kinetics. The 
system is heterogeneous and liquid 
phase concentrations at high tem- 
peratures can only be approxi- 
mated. Presence of steel catalyzes 
the reactions. Some reaction prod- 
ucts themselves are not stable and 
undergo further reactions. 

Data for Oil B at 175C, as 

given in Table II, were fitted to the 
first order rate equation using Re- 
frigerant 22 quantities as a meas- 
ig of the amount of Refrigerant 
12 decomposed. The plot of log 
fraction reacted versus time was 
not linear. No calculations were 
made for Oil A-Refrigerant 12 re- 
actions because the quantities of 
Refrigerant 22 found were ex- 
tremely low, and small errors would 
be magnified many times in rate 
calculations. 

In discussing the reaction 
mechanism, it was noted that Re- 
frigerant 22 is the most sensitive 
indicator of Refrigerant 12 reac- 
tion. Thus, the Refrigerant 22 con- 
tent, at any given time, provides a 


TABLE IV 
REACTION RATE CALCULATIONS, 200C 


Initial Concentration 


standard cc a 
Refrigerant 12 Quantity ye 
gm Refrigerant 12 (a) Reacted (x) 
Oil A 0.958 177.5 0.42 1.002 
1.587 294.1 0.90 1.003 
2.965 549.4 2.3 1.004 
Oil B 0.962 178.3 48 1.37 
1.580 292.8 55 1.23 
3.247 601.7 59 1.11 


relative measure of the extent of 
the reaction. In Fig “ig. 3, the amounts 
of Refrigerant 22 are plotted as a 
function of time for both oils at 175 
and 200C. Although some of the 
Refrigerant 22 undergoes further 
reactions, the curves in Fig. 3 pro- 
vide a means of comparing the 
high temperature reactivity of dif- 
Sevens oils with Refrigerant 12 and 
illustrate important ‘initaneee of 
the type of oil and temperature on 
the reactions. Oil A with Refriger- 
ant 12 at 200C is considerably 
more stable than Oil B with Re- 
frigerant 12 at 175C. 

The high sensitivity of mass 
spectrometer analysis provides an 
advantage to this method as com- 
pared with previously published 
studies. In a period of days, difter- 
ences in reactivity of various oils 
are readily distinguishable in tests 
at 175C. At higher temperatures 
this time can be ‘reduced even fur- 
ther. However, the probability of 
complicating side reactions places 
a definite upper limit on the tem- 


perature at which realistic tests 
can be conducted. 
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President Rayner to be Honored Guest 
at Welcome Luncheon 


“One of the outstanding special events 


of the ASHRAE Semiannual Meeting 
in Chicago will be the Welcome 
Luncheon scheduled for Monday, 
February 13. 

Honored Guest will be President 
Leslie Rayner, of The Institution of 
Heating and Ventilating Engineers, 
London, England. 

Master of Ceremonies for the 
occasion will be President J. C. Scott 
of the Illinois Chapter. 

The induction of new officers, 
customarily a feature of ASHRAE 
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LESLIE RAYNER 
President 
The Institution of Heating and 
Ventilating Engineers 


Welcome Luncheons is, upon this oc- 
casion, being transferred to the 
Banquet on Tuesday evening, Febru- 
ary 1/4. 

As provided for by the Agree- 
ment for Consolidation, R. H. Tull 
will succeed Walter A. Grant as 
ASHRAE President, John Everetts, 
Jr., will become First Vice President. 
As official nominees, John Fox, Jr., is 
likely to be voted Second Vice Presi- 
dent and John E. Dube is the prob- 
able Treasurer, succeeding himself to 
that office. 
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PRESIDENT’S PAGE 


WALTER A. GRANT 
President 


ASHRAE 


This occasion will be my last opportunity to speak 
to you as your President. For that reason, I should 
like to look back along the road we have travelled 
during the past seven months, and comment at the 
same time on what lies ahead. 


In the President’s Page for last July, I stressed 
the basic principle that the management of the Society 
has an obligation to advance the wishes of, and the 
best long-range interests of, the membership. And, 
as your President, I have considered it my most 
important responsibility to carry on the work so 
effectively started by my predecessors in office, and 
to strengthen the organization in the areas which 
have presented particularly difficult problems. 


The first problem area involved the soundness 
of the Society’s finances. During fiscal 1959-60, the 
Society operated in the red to the tune of more than 
$120,000. This deficit was due in part to lack of guide 
lines in budgeting the merged operation; to duplicate 
staff overhead; to non-recurring expenses arising out 
of the merger; and to failure to meet our income 
objectives from publications advertising and research 
contributions. Obviously, such losses could not be 
permitted to continue. 


Accordingly, your officers and Board of Direc- 
tors took thoes: ie ps necessary to increase income 
and reduce expenses in order to bring our million 
dollar budget into balance. Unless the current busi- 
ness recession becomes even more severe, we have 
every reasonable expectation that we will achieve 
a black operating figure for the fiscal year end next 
June. And those of you who have studied the audited 
financial statement® already know that the balance 
sheet position of the Society is in excellent shape. 


The second problem area related to serving 
adequately the important speci ial interest groups 
within our three major membe rship fields of heating, 
refrigeration, and air conditioning and ventilation. 


* ASHRAE JOURNAL, December 1960, page 90. 
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The Road Ahead 


As a result of actions taken at the Vancouver meeting, 
our Program Committee is making good progress 
toward helping these groups organize themselves into 
permanent working units to serve their members 
effectively. A tangible result of suggestions and re- 
quests from many members can be seen in the 
symposiums and forums at the Chicago meeting, 
covering frozen foods, transport refrigeration, medium 
temperature water heating, schoolhouses, domestic 
refrigerators and ventilation. 


A third problem area involved policy deter- 
minations relating to our Society publications. During 
the last six months, Publications Committee, with the 
help of a special Publications Task Force, has come 
to grips with the important issues of sources of mate- 
rial, and quality and balance of technical content of 
our JOURNAL, Guide and Data Book, and Trans- 
actions. I view their recommendations as a significant 
forward step in further improving our already out- 
standing publications. 


By now, you are all aware of the action taken 
by the Board to resolve the fourth problem, relating 
to our Reseach Laboratory in Cleveland.** I’m sure 
many of our members view the closing of the Labo- 
ratory with a keen sense of regret. Yet I believe it 
was commendable of the members of our Board to 
face up squarely to the realities of the situation, and 
recognize their responsibility to make a decision, 
unpleasant as it may have been, to secure the best 
long-range interests of the Society. The real challenge 
for the future is to organize and maintain Society 


leadership in research through the partnership of the . 


many well-qualified educational and private research 
institutions in the country. I am confident that, in 
accepting this challenge, our Research and Technical 
Committee, with the help of many other devoted 
members, will establish the needed machinery and 
carry forward a vigorous program fully in keeping 
with our Society's achievements in the past. 


The last problem area to which I directed your 
attention at Vancouver was the need to improve the 
administrative and committee organization of the 
Society. During my term of office, I have personally 
devoted much time to speeding up the internal ma- 


** ASHRAE JOURNAL, January 1961, pages 54-56. 
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chinery, communications, and public relations of our 
Board of Directors and general and technical com- 
mittees. The results of the Long Range Planning 


Committee study of the subject will be presented to 


the Board prior to the Denver meeting in June. Con- 
matter is important, for it has 
a direct bearing on our basic obligation to be respon- 
sive to the wishes and interests of the membership. 


tinued progress on the 


To summarize the events of the past seven 
am satisfied that we have taken the first 
important steps toward recognizing, facing, and at- 
Much careful planning 


months, 


tacking our major problems. 


and hard work necessarily lie ahead. 
ever, your national officers, Board of Directors, gen- 


Tull, 


eral and technical committees, 
Staff need not only your sympathetic understanding 
but also your strongest possible support. 


~ 


and Headquarters 


It has been a memorable experience for me to 
serve you as your President. 
of office to my especially qualified successor, Bob 
I truly believe that the Society is better and 


As I turn over the reins 


stronger today than it has ever been in the past, due 


committees. 


And more than 


to the devoted efforts of so many hard working mem- 
bers in our chapters and on our general and technical 
I should like to express my deep and 
sincere amines for the perfectly splendid co- 
operation and support I have received from all of you 
during my entire term of office. 








BULLETINS AND CATALOGS 





Coolers, Condensers. Selection infor- 
mation for industrial water coolers is 
presented in four-page Bulletin 108. 
Three different models are described, 
including centrifugal-fan blow- 
through, centrifugal-fan draw-through 
and tubeaxial fan blow-through units. 

New fourteen-page Bulletin 143 is 
a revision of Bulletin 141, the evapo- 
rative condenser engineering manual. 
General theory and design of con- 
densers is given, together with the 
basic refrigeration cycle. Selection 
information for evaporative condens- 


ers, summer and winter operations, 
capacity control, typical piping ar- 


rangements and system purging are 
detailed. 

Baltimore Aircoil Company, Inc., P. O. 
Box 7322, Baltimore 27, Md. 


Generator. Four-page, illustrated Bul- 
letin 3562 explains how this sealed 
firebox generator delivers clean, 
steady combustion and _ eliminates 
stack draft. Advantages of pressurized 
dual-fuel (gas-oil) firing are detailed. 
Also discussed is how the package 
unit, with a. range of 396,000 to 1,- 
800,000 Btu/hr, provides fuel econ- 
omy, low standby loss and reduced 
boiler height. 

Petro, 3170 W. 106th St., Cleveland 
11, Ohio. 


Industrial Silencer Selection. A con- 
densed design manual on methods for 
handling the problem of noise gen- 
erated by gas flow devices used in 
industry, four-page Bulletin B-13 dis- 
cusses acoustic criteria to be met. 
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Design charts to allow proper selec- 
tion of the type of silencer and its 
optimum size are included. Types 
covered include tubular, Centerbodv- 
tvpe tubular, twelve-in. pattern rec- 
tangular, sixty-in. pattern rectangular, 
straight splitter type and special si- 
lencers. 

Silence, Inc., P. O. Box 21, Farming- 
dale, N. Y. 


Flow Control System. For automati- 
cally fired hot water heat, components 
of this manufacturer’s forced circu- 
lating flow control system are the 
subject of 12-page Catalog CC-660. 
Detailed are pressure tanks, high 
pressure water relief valves, flow con- 
trol valves, water heaters, horizontal 
water circulators, air eliminators and 
automatic filling valves. Products are 
illustrated and specifications are tabu- 
lated. 

H. A. Thrush and Company, Peru, 
Indiana. 


Liquid Chiller Line. Described and 
illustrated in ten-page Bulletin 3926 
are standard mechanical and electrical 
features of this line of hermetic pack- 
aged equipment. Tabulation of net 
rated capacity is presented together 
with charted cooler and condenser 
pressure drops. A step-by-step selec- 
tion procedure is included to sim- 
plify use of the bulletin. 

Presented as a guide to engineers 
is a typical set of engineering specifi- 
cations for liquid chiller call-out. 
Tabulation of dimensional and physi- 
cal data for both water-cooled and 


remote condenser models is correlated 
with outline type dimensional draw- 
ings, permitting determination of 
major system layout and installation 
information right from the bulletin. 
Typical elementary wiring diagrams 
for the Versare control panel and for 
auxiliaries also are included. 
American Radiator & Standard Sani- 
tary Corporation, Industrial Div, De- 
troit 32, Mich. 


Heating Control. For regulating steam 
to a heating system in proportion to 
heat loss of the building, this heating 
control operates on a principle by 
which the steam supply pressure or 
vacuum is controlled by and synchro- 
nized to conditions in the return on 
of the heating system. Detailed i 
36-page Bulletin 402-B are <b 
tages, method of operation, applica- 
tion, specifica tions, heating system re- 
quirements, primary control valves, 
vacuum heating pumps, piping stand- 
ards and application of the control 
with a divided heating system, re- 
mote area drainage and mechanical 
lift. 

Extensive tabular data are supple- 
mented with diagrammatic _illustra- 
tions of various system arrangements. 
Nash Engineering Company, South 
Norwalk, Conn. 


Compressor Systems. Among the fea- 
tures of high pressure packaged com- 
pressor systems described and _ illus- 
trated in eight-page Bulletin 189 are: 
balanced/opposed design to  elimi- 

nate vibration, high performance com- 
pressor cylinders (pressures to 10,000 
psig), crosshead-ty pe construction, 
adaptability to sy nthetic lubricants 
and unitized assembly comp]*te with 
motor driver, intercoolers and all ac- 
cessories. Model HO is a portable, 

(Continued on page 105) 
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Performance characteristics of 


Air-Cooled 


Two basic disadvantages of air 
conditioning systems using air- 
cooled condensers are high con- 
densing pressures and a decrease 
in capacity with increased ambient 
temperature. Difficulties resulting 
from high condensing pressures 
have been circumvented by de- 
signing compressors, condensers, 
receivers and relief devices to with- 
stand the higher pressures asso- 
ciated with air-cooled units. De- 
crease in system capacity as the 
ambient temperature rises is a 
natural phenomenon which cannot 
be avoided. 

An analysis of the performance 
of an air-cooled system under vary- 
ing conditions indicates the neces- 
sity for extremely careful design. 
An increase in ambient temperature 
will lower condenser capacity and 
at the same time raise the inside 
wet bulb temperature, putting a 
greater load on the evaporator. The 
equipment will establish a new 
equilibrium condition with a fall- 
off in capacity which would de- 
pend upon the magnitude of the 
change of outdoor dry bulb and 
indoor wet bulb tempe ratures. 

Effect of the evaporator ca- 
pacity increase is to put an added 
load on the condenser when its own 
capacity is decreasing, thus materi- 
ally raising the condensing tempera- 
ture. An increasing ambient will 
continue this process until the 
equipment shuts down on com- 
pressor overload or high condens- 
ing pressure. 

The increase in system capac- 
ity with ambient temperature rise 
due to the increase of the indoor 
wet bulb temperature, which oc- 
curs in water-cooled and, to a 
slightly lesser extent, in evapora- 
tive-cooled equipment, does not 
exist in air-cooled units. 

It is standard practice to design 
air-cooled equipment with a tem- 
perature spread of from 20 ,to 


Boris ‘Kaufman is Assistant Professor of Me- 


chanical Engineering at the University of 
Idaho. 
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BORIS KAUFMAN 
ASHRAE 


Associate 


30F between the condensing and 


ambient temperatures. Although a 
lower condensing temperature 
would raise the compressor ca- 
pacity, it also would increase ma- 
terially the size of the condenser 
coil or the amount of air that must 
be handled. 

The exact relationship can be 
obtained by equating the heat lost 
by the coil, 


a= VA- 
in. (te —ti/ 
to that gained by the air, 
60, Cp cfm (te~t;), solving for the 
leaving air temper rature, te, and 


substituting this value in the second 
equation. The result is 


° 60° Cp cfm (te — th) 


| ( = )| 
1—e 60° Cp efm 


from which it can be seen that the 
capacity of the coil is a linear func- 


air cooled condensers are analyzed. 


cluded. 





Factors which influence the performance of air conditioning systems using 


A general chart for determining the capacity and operating conditions 
of an air cooled system at various indoor and outdoor temperatures is in- 


Systems 


tion of the temperature spread and 
an exponential function of the coil 
area. Proportionate increases in the 
coil surface, other factors remain- 
ing the same, will result in con- 
tinually diminishing gains in coil 
capacity. 

In a practical application, if 
the coil area is augmented by in- 
creasing its face area, the velocity 
and, consequently, the heat trans- 
fer coefficient, U, will decrease, 
partially nullifying the effect of the 
greater surface. If the face area is 
kept constant and more rows are 
added, the heat transfer coefficient 
will not change, but the increase in 
pressure drop across the coil may 
necessitate a larger blower or 
motor. 

Raising the air flow has a bet- 
ter effect, since, with the same coil, 
the heat transfer coefficient will 
increase, thus partially reducing 
the negative effect of the cfm term 
in parentheses. It should be men- 
tioned that this increase in the heat 
transfer coefficient with a rise in 
velocity is non-linear and falls off 
as the velocity increases. 

Change in condenser capacity, 
as shown in the final equation, is 
not equivalent to the change in 
system capacity. The compressor 
and evaporator coil, as well as the 
condenser, establish a balance point 
which determines the capacity of 
the unit. 

To analyze the effect of a 
change in ambient temperature on 
system capacity, the effect that this 
change will have on the condi- 
tioned space wet bulb temperature 





ASHRAE JOURNAL 


> Sic plat evita pho Ce ce 





BPN EP FS INR es ena ea aS 


te eat 


~ See siepeeanigace 





—_— 


“we 


on 
ris 


li- 





AL 


eee 











* 
A 
4 
¢ 
% 
& 
& 
* 
¢ 
y 


4 
& 
: 






FACTOR 


CAPACITY 


SATURATED SUCTION 






Compressor and evaporator coil capacity Fig. 3 


CONDENSER CAPACITY FACTOR 
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TEMP. (°F) 


Fig. 2 Compressor heat rejection factor 


HEAT REJECTION FACTOR 


34 38 
SATURATED 


must be known also. Unfortunately, 
it is not possible to generalize this 
change in indoor wet bulb tem- 
peratures as a function of the am- 
bient, since too many variables are 
involved in each specific applica- 
tion, such as sun load, transient 
heat flow or fixed indoor loads. 
However, it is possible to analyze 
the performance of the air-cooled 
unit at specific indoor and outdoor 
temperatures. 

This is accomplished by plot- 
ting the performance characteristics 
of the components involved and 
determining the various equilibri- 
um conditions under which the 
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42 46 50 
SUCTION TEMP. (°F) 


equipment will operate. Typical 
curves for a compressor and evapo- 
rator are shown in Fig. 1, the heat 
rejection factor for the compressor 
in Fig. 2 and performance of the 
air-cooled condenser in Fig. 3. 
These curves are plotted in terms 
of a capacity factor, each compon- 
ent having nominal capacity under 
the following conditions: 


Compressor — 40F saturated 
suction temperature, 105F  satu- 
rated discharge temperature. 

Evaporator coil—67F entering 
wet bulb temperature, 40F satu- 
rated suction temperature. 




















80 90 100 110 120 





ENTERING DRY BULB TEMP (°F) 
Air-cooled condenser coil capacity 


Condenser coil—95F entering 
dry bulb temperature, 120F satu- 
rated condensing temperature. 


To determine performance 
curves for the system it is neces- 
sary to assume the suction and 
discharge temperature which fixes 
the system capacity as well as the 
wet bulb temperature of air enter- 
ing the evaporator (Fig. 1). Know- 
ing the suction and discharge tem- 
peratures enables determination of 
the heat rejection factor (Fig. 2); 
this factor times the system capacity 
yields the condenser capacity. 

The temperature of the enter- 
ing dry bulb to the condenser now 
can be found, since the condenser 
capacity and condensing tempera- 
ture are known. These data, enter- 
ing evaporator wet bulb tempera- 
ture, system capacity and entering 
condenser dry bulb temperature, 
now fix a single point on Fig. 4, 
showing system equilibrium condi- 
tions. 

By assuming an adequate num- 
ber of operating conditions, the 
entire system chart can be drawn.* 
Fig. 4 also shows the saturated con- 
densing temperature which indi- 
cates whether the system will oper- 


*A more detailed analysis of this method can 
be found in: Simple Way to Analyze Perform- 


ance of Compressor-Evaporator Combinations 
by William Goodman (Heating, Piping and Air 
Conditioning, Dee. 1937) and Graphical Anal- 
ysis for Air Conditioning System Performance 
by Boris Kaufman (Refrigerating Engineering, 
July 1956). 
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NOMENCLATURE 


Symbol Item Units 
A Coil surface area ft? 
Cp Specific heat of air at B/#-F 
average temperature 
ti + te 
2 
cfm Air flow ft?/min 
q Heat flow. Btu/hr 
ti Temperature of air F 
entering coil 
ta Temperature of air F 
leaving coil 
te Saturated condensing F 
temperature 
U Overall coefficignt of Btu/hr-ft*-F 
heat transfer 
p Density of air at aver- 
age temperature lb/ft* 
ti + ts 


> 





ate without exceeding the setting 
of the high pressure control. 
The extent to which the com- 
pressor motor will be loaded must 
be determined from the manufac- 
turer's data, knowing the suction 
and condensing temperatures. 
These temperatures can be found 
from Figs. 1 and 4. For example, 
a system operating at an ambient 
air temperature of 100F and an 
evaporator wet bulb of 71F will 
have a condensing temperature of 
130F and a capacity factor of 
0.945 (Fig. 4). From the compres- 
sor data in Fig. 1, a condensing 
temperature of 130 F and a capac- 
ity factor of 0.945 indicate that the 
suction temperature will be 46.7 F. 
A phenomenon peculiar to air- 
cooled systems is that of unit fail- 
ure under light loads. During mild 
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Fig. 4 System 
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CONDENSER 


weather both the condenser and 
evaporator are under-loaded and, 
in essence, the condenser is too 
large for the system while the 
evaporator is too small. This re- 
sults in low condensing and evapo- 
rator pressures, which often cause 
the expansion valve to starve the 
coil, reducing system capacity, or 
the low pressure control to stop the 
unit. There are various methods 
utilized to raise the condensing 
pressure wher ambient tempera- 
ture falls, either by reducing the 
amount of condenser air or backing 








| 
ENTERING DRY BULB TEMP. (°F) 


liquid refrigerant into the coil to 
reduce effectively the condensing 
area. These methods have been de- 
scribed in detail by D. E. Kramer.* 

The components used in de- 
termining Figs. 1 to 4 are typical 
of those presently used in the in- 
dustry. However, it should be cau- 
tioned that the data should not be 
generalized greatly and, should in- 
formation be desired for a set of 
components deviating from those 
shown, a new plot should be made. 





* Refrigerant Control in Air-Cooled Condens- 
ers, D. E. Kramer (Refrigerating Engineering, 
July 1958). 





It Will Be Water As The Refrigerant 
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Here under inspection is a 
model of the new heat-oper- 
ated water chilling machines 
which Carrier Corporation is 
building for nuclear-powered 
submarines. 

The cooler has few moving 
parts and is thus of low noise 
level, uses plain water as its re- 
frigerant and is energized by 
steam from the submarine's 
atomic reactor, John F. Koois- 
tra, Carrier sales manager for 
large equipment, is shown as he 
explains the unit's refrigeration 
cycle to Commander T. M. 
Johnston, inspector of mate- 
rial; Vice Admiral R. H. Rice 
(ret.) now affiliated with Re- 
search Corporation at Syracuse 
University and Commander T. 
R. Rhees, on the staff of Vice 
Admiral William F, Raborn. 
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MARK E. 


The increasingly airborne aspect 
of our physical environment has 
emphasized the importance of re- 
duced weight materials. These are 
often porous or cellular in con- 
struction. Greater use of such sub- 
stances as plastics foams and honey- 
comb materials underscores this 
significantly. Fibrous insulations, 
textiles, granules and powders are 
all examples of materials which 
could be classified as cellular in the 
sense used here; that is, substances 
containing gaseous pores. For de- 
sign purposes an important engi- 
neering property is the so-called 
thermal conductivity, especially 
since the application of these sub- 
stances as insulation is common. 


Here, a knowledge of the func- 
tional relationships between ther- 
mal conductivity, cell size and 
shape, apparent density, and mate- 
rial-property values for cellular 
materials is useful, but the general 
problem is fairly complex, and 
simple relationship applicable to 
all cases is not available; qualita- 
tively a better understanding of 
the relationships can be obtained 
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by examining simplified models 
representing the materials and cor- 
relating conclusions obtained from 
these models with the limited avail- 
able experimental data. 


MECHANISMS OF HEAT 
TRANSFER 


Thermal conductivity of a cellular 
material is a complex property, 
since all three mechanisms of heat 
transmission, that is, conduction, 
convection, and radiation, can play 
a role. Some heat is conducted 
through solid material and some 
through gas in pores. Convection 
also occurs in any gas pockets 
large enough to support circula- 
tion currents. Finally, radiation 
can travel from one surface to an- 
other in each cell, and some radia- 
tion may even travel through the 
solid if it is partially transparent 
to infra-red. It can be seen — 
this that “thermal conductivity” 

not strictly a proper term. Me. 
Adams! recommends that results 
for cellular materials be expressed 
as conductances. However, since 
most of the available data is in 
terms of thermal conductivity, this 
will be used here, remembering 
that it means an overall apparent 
or effective thermal conductivity. 
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Since a cellular material pos- 
sesses complex thermal patterns, it 
is natural that no simple single 
theory will suffice. The method of 
analysis used generally is adapted 
to the specific case being con- 
sidered, certain less important fac- 
tors being neglected compared to 
dominant ones, depending on per- 
missible approximations for each 
case. However, since an approach 
suitable for one case is often un- 
suitable for another, assumptions 
involved in each analysis are of 
primary importance. Even for two 
substances composed of the same 
solid material in the same type of 
arrangement, a difference in cell 
size or density can change the rela- 
tive importance of various mecha- 
nisms of heat transfer to the extent 
that the conductivity of one will 
fail to correlate with an analysis 
that fits the other. 


METHODS OF ANALYSIS 


In some applications, radiation and 
convection can be neglected in 
comparison to conduction through 
solid material and gaseous pores. 
Upper and lower limits for effec- 
tive conductivity of a two-compo- 
nent system can be calculated. The 
upper limit occurs with materials 
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arranged in alternating plane layers 
parallel to the direction of heat 
flow. In this case 

k, = ¢ks + (1— ¢) k, (1) 
where k, is the upper-limit effec- 
tive conductivity of the cellular 
material, k; and k, are thermal con- 
ductivities of the solid and gas, and 
¢ is the solid volume fraction. The 
lower limit, k,, occurs with mate- 
rials arranged in plane parallel 
layers perpendicular to the direc- 
tion of heat flow. In this case 


i= 1/[ (¢/ks) + (1 — ¢)/Kg] (2) 


Conductivity k of an actual 
cellular material might be expected 
to lie between k, and k,, the rela- 
tive position between these limits 
depending on the physical arrange- 
ment of material. However, the 
ratio between k, and k, can be 
very great, of the order of ten to 
one or more, so that knowing only 
these limits is often of little prac- 
tical help. An analysis of the prob- 
lem for each specific type of geo- 
metrical arrangement of material 
considered is generally necessary. 

Some relationships derived by 
Maxwell for electrical conductivity 
of mixed materials have been ap- 
plied by Eucken? to thermal con- 
ductivity. For example, in the case 
of separated gaseous cells in a 
matrix of contingent solid mate- 
rial, 


1 — (1— ak,/ks) (1— ¢) 








esi, 
1+ (a—1) (1— ¢) 
(3) 
where 
ac 8/(2 + k,/k.) (4) 


The derivation requires that (1—¢) 
be small compared to unity, so this 
relation applies only to fairly dense 
cellular materials, being inapplica- 
ble to cases (for example, many 
foamed plastics) where the gas 
occupies most of the volume. 

For fibrous materials in which 
the arrangement of fibers can be 
assumed to be approximately ran- 
dom, Schuhmeister* applied the 
following reasoning: Since the ar- 
rangement is random, the average 
fiber will have equal components 
projected on three perpendicular 
axes. Therefore, since two axes 
are perpendicular to, and one axis 
is parallel to, the direction of héat 
flow, a weighted average of the 
previously discussed upper and 
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Fig. 1 Idealized cubical 
model of cellular material 


lower limits, k, and k,, might be 
expected in the form 


9 


i 2 
k=——k, + —k, (5) 
3 3 


Baxter* and Speakman and Cham- 
berlain® managed to correlate some 
data on randomly arranged fibrous 
materials in this way, using nu- 
merical constants only slightly dif- 
ferent from 1/3 and 2/3. 

In the case of grains or pow- 
ders, various physical models and 
the resulting analytical expressions 
have been proposed, for example, 
Deissler and Eian® and Schumann 
and Voss.*? Deissler and Boegli* 
utilized a model consisting of 
spheres in packed cubical array 
and obtained a relationship for the 
effective conductivity k in terms 
of any given values of k, and ky. 
This gives a predicted position of 
k between k, and k,. Results check 
well with experimental data which 
Deissler and Boegli obtained on a 
number of various powders. This 
solution is for only one value of 4, 
¢ = 0.52. However, the contribu- 
tion is valuable in that it takes into 
account, by a numerical relaxation 
technique, the fact that the heat 
flow lines are not unidirectional in 
a nonhomogenous substance. 


The foregoing relationships 
express effective conductivity as a 
function of solid volume fraction. 
In fact, McAdams’ states, in gen- 
eral, that “For nonhomogeneous 
solids the apparent thermal con- 
ductivity at a given temperature 
is a function of the apparent or 
bulk density p,.” Equations (1) and 
(2), as well as relationships such 
as Equation (3), predict an increase 
in k with increasing ¢, as dk/d¢ is 
positive for k, > k,. Since the ap- 








parent density p, increases with 
solid volume fraction ¢, these re- 
lationships predict an increase in 
k with increasing p,. Therefore, 
for the same general type of physi- 
cal arrangement of material, it may 
be expected that the k of an actual 
cellular substance might increase 
as p, increases. This trend is re- 
flected in many experimental re- 
sults. For example, Harrington® 
presents data on the effective con- 
ductivity of a foamed plastics which 
shows dk/dp, positive everywhere 
in the range of p, considered. In 
fact, Jacob’? states, without quali- 
fication or statement of assump- 
tions involved, that the effective 
conductivity of a loose or porous 
body “increases more than linearly 
with the apparent density.” 

All the foregoing considera- 
tions would appear to lead to the 
conclusions that the effective con- 
ductivity of a cellular material (a) 
can be correlated as a function of 
apparent density, and (b) will in- 
crease with increasing apparent 
density. However, these two con- 
clusions are not valid in general. 
The analyses discussed in the pre- 
ceding are all based on the general 
approach of considering only pure 
conduction, neglecting any effects 
of radiation or convection. Pres- 
ence of appreciable radiation or 
convection changes the situation 
considerably. Here importance of 
cell size should be emphasized. As 
used here, the term “cell size” re- 
fers to the average dimension of 
gas-filled pores. Apparent density 
is not a singular specification of the 
state of a cellular material, since 
it is possible to have more small 
cells, or fewer large cells, at the 
same overall apparent density. Gas 
cell size and apparent density must 
be considered as two independent 
variables, effective conductivity be- 
ing a function of these two varia- 
bles for any given type of sub- 
stance. 

The influence of cell size on 
radiation heat transfer is illustrated 
by the following simplified case. If 
two large black-body parallel flat 
plates, 1 and 2, perpendicular to 
the direction of heat flow, are at 
absolute temperatures T, and Tz, 
respectively, with T,; > T2, then 
heat will be transferred between 
them by radiation at the rate per 
unit area 
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=o (T,* — T;*) (6) 


where o is the Stefan-Boltzmann 
constant. Now assume a thin third 
black-body plate, at an interme- 
diate temperature T;, interposed 
between the other two. Then 


=—¢o (T:* — T,*) —o (T;‘ _ an 


and as T, > T; > Ts, it is clear 
that the heat transfer has been re- 
duced even though the interposed 
plate is of high emissivity and of 
negligible thickness or very high 
conductivity. Clearly, a larger 
number of cells per unit thickness 
through a material presents a 
greater impedance to radiation, as 
heat must be absorbed and re- 
radiated more times. 

Nusselt"? made an analysis for 
cellular materials, assuming con- 
vection negligible and material ar- 
ranged in alternate plane layers of 
solid and gas perpendicular to di- 
rection of heat flow. Although 
these simplifications limit the ap- 
plicability of the results, the ap- 
proach is of interest since it in- 
cludes the effects of radiation. 
When transformed into the same 
parameters and notation as used 
here, the result is 


j 1 


percentage of heat transmitted by 
convection in his samples, but used 
a method which requires neglect 
of radiation. A significant parame- 
ter in convection is cell size c. This 
parameter also will be discussed in 
the next section. 

An interesting study of fibrous 
materials, specifically glass fiber, 
was made by Verschoor and Gree- 
bler.* They concluded that an 
almost negligibly small percentage 
of heat transfer takes place by 
solid conduction, the majority tak- 
ing place by gas conduction, con- 
vection, and radiation. The rela- 
tion assumed by Verschoor and 
Greebler can be obtained by tak- 
ing Equation (2) and neglecting 


/k,, so that 
k=k,/(1— 9), (9) 


replacing this k, with an equiva- 
lent sum of the effects of gas con- 
duction, convection, and radiation, 
and adding a correction term to 
account for what they found to 
be the “small amount of heat trans- 
fer due to the irregular contacts 
between the fibers.” This contrasts 
with the work of Schuhmeister, 
whose Equation (5) takes into ac- 


\ (8) 





k= v4 (¢/Ks) + 


where T,., is the average absolute 
temperature and n is the number 
of cells per unit length in the di- 
rection of heat flow. It will be 
noted that if radiation were neg- 
lected, Equation (8) reduces to 
Equation (2) as it should, since the 
assumptions involved are then the 
same. Quantity n is significant in 
determining effects of radiation, 
and will be encountered again in 
the next section when certain gen- 
eral qualitative parameters are 
discussed. 

Convection is influenced by 
pore size, since the effects of gas 
circulation due to natural convec- 
tion will be greater in a larger cell. 
As used here, the phrase “heat 
transfer by convection” means any 
heat transmission by the gas over 
and above the lower limiting 
asymptotic value represented by 
pure conduction through stagnant 
gas. Allcut’*, who made conduc- 
tivity measurements on many types 
of cellular materials, calculated 
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[ke/(1—$)] + (40 Tave?/n) J 


count the through-conduction de- 
scribed by Equation (1). However, 
there are two reasons why longi- 
tudinal through-conduction along 
strands of solid fiber, included in 
Equation (1), may be suppressed. 
One is that it is possible that fiber 
glass has very poor thermal trans- 
fer at fiber contacts due to the 
microscopic properties of the 
strands. The other reason is the in- 
fluence of fiber orientation. Sheets 
or bats of fibrous insulation gen- 
erally have a preferred orientation 
of the strands in the plane of the 
sheet, due to pressing during form- 
ing. This nonrandom strand orien- 
tation would make such materials 
much better approximated by 
Equation (2) than by Equation (1). 

Fibrous insulating materials 
provide a good example of sub- 
stances in which radiation and con- 
vection cannot be neglected. These 
materials often show effective con- 
ductivity decreasing with increas- 
ing apparent density, as was true 
over the entire range of apparent 





~ 

density considered by Verschoor 
and Greebler. However, other data 
shows effective conductivity of 
various fibrous materials, textiles, 
and so on, increasing with increas- 
ing apparent density. Foamed plas- 
tics show similar behavior; an in- 
crease in apparent density can pro- 
duce either an increase or decrease 
in effective conductivity, depend- 
ing on conditions. In fact, effective 
conductivity can go up or down 
with no change in apparent 
density. Additional independent 
variable cell size is here of para- 
mount importance. Data is pre- 
sented in the next section indicat- 
ing that not only is apparent 
density alone an insufficient speci- 
fication, but that it is often of less 
importance than the influence of 
cell size. 


QUALITATIVE PARAMETERS 


It can be seen from the foregoing 
discussion that a number of ap- 
proaches to the general problem 
are possible. In order to guide the 
analysis of any specific case, cer- 
tain qualitative parameters can be 
developed which aid in determin- 
ing the importance of various 
modes of heat transmission, espe- 
cially how each mode will vary 
with changes in cell size and ap- 
parent density. 

Consider a substance made up 
of a large number of randomly ar- 
ranged “cells (an example would 
be foamed plastics). An idealized 
model of such a material can be 
taken to be as shown in Fig. 1. 
Cells are given as cubes of side c, 
with wall thickness t between cells. 
By considering a typical block such 
as enclosed by the dashed lines, 
it follows that the density ratio 
will be 

Ps/Ps —1— [1/(1 + t/c)*] 


and the fraction of cross-sectional 
area for solid conduction will be 


f=1— [1/(1 + t/c)?] 


(10) 


(11) 


where p, is the apparent overall 
density and p, is the density of the 
solid material. In the following, ps 
will be assumed constant. Clearly, 
ratio t/c, density p,, and fraction 
representing solid conducting area 
f, all increase or decrease together. 

Any excess of conductivity of 
material over the conductivity of 
gas in the pores must be due to 
additional contributions of solid 
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for polystyrene foam at 70 F 


conduction, radiation, and _ con- 
vection. 

Heat transmitted by solid con- 
duction is a function of f. As shown 
previously, this increases with t/c. 
Instead of t/c, the ratio p,/ps can 
be considered, as both increase or 
decrease together. 


Heat transmitted by radiation 
is a function of the reciprocal of 
the number of cells encountered 
per unit length, 1/n. This is be- 
cause radiant heat flow is lowered 
when radiation cannot travel di- 
rectly across a space, but instead 
must be absorbed and reradiated 
by a number of intervening walls 
as discussed earlier. The general 
phenomenon might be called a 
“cascade effect,” and 1/n repre- 
sents the freedom from cascade 
effect, or “directness” of heat flow. 

Heat transmitted by convec- 
tion is a function of two variables, 
cell size c, and 1/n. Larger cells 
can support more rapid circulating 
currents, while smaller cells re- 
strict them and promote a stagnant 
condition. The cascade effect also 
exists for convection, since a stag- 
nant film exists next to a solid 
boundary, so that each solid-gas 
interface creates a resistance to 
thermal transfer. 

Effective conductivity can 
therefore be expected to increase 
with three parameters: p,/ps (rep- 
resenting solid conduction), 1/n 
(representing directness), and c 
(representing circulation). Of 
course, the conductivity is not 
linearly proportional to the above 
parameters, as these occur in the 
heat-transfer equations in complex 
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way. For example, below a certain 
cell size (about 1/16 in.), circula- 
tion is almost nonexistent. At least 
qualitatively, however, the con- 
ductivity should increase as the 
cited parameters increase. 

From Fig. 1 


n(c+t)=1 (12) 


where n is the number of cells en- 
countered per unit length in the 
direction of heat flow. 

Equation (12) can be rewrit- 
ten in the form 


1/fn=c (1+ t/c) (13) 


If (1 + t/c) is eliminated between 
Equation (10) and (13), there re- 
sults 


I 

—=c [1/(1 — p./ps)”*] (14) 

n 
Equation (14) provides a simple 
relationship between the direct- 
ness, circulation, and solid con- 
duction parameters and emphasizes 
that conductivity is not a function 
of apparent density only, cell size 
being another important factor. 
This concept is supported by data 
obtained by MclIntire and Ken- 
nedy **. They discussed improve- 
ment in insulating ability of poly- 
styrene foam on going from a larger 
cell size, such as was made during 
World War II, to a smaller cell size 
similar to foams in use today. The 
data on conductivity given by Mc- 
Intire and Kennedy are plotted in 
Fig. 2 as a function of density and 
Fig. 3 as a function of cell size. It 
can be seen that in the range of 
variables included in this data the 
conductivity is a stronger function 





Fig. 3 Thermal conductiv- 
ity versus average cell size 
for polystyrene foam at 70 F 


of cell size than of density, since a 
single curve could be fitted better 
to the points of Fig. 3 than to those 
of Fig. 2. 

Parameters of Equation (14) 
can be used to analyze some spe- 
cific cases. First, consider the case 
where pa is held constant and c 
is increased. Then solid conduc- 
tion is constant, circulation is in- 
creased, and so by Equation (14) 
the directness must also increase. 
Conductivity will therefore in- 
crease. An experimental check is 
given by points A and E of Fig. 2. 

Next consider the case where 
c is held constant and p, is in- 
creased. Then circulation is con- 
stant, the solid conduction is in- 
creased, and so by Equation (14) 
directness must also increase. Con- 
ductivity will therefore increase. 
An experimental check is given by 
points B and C of Fig. 3. 

Finally, consider the case 
where t is held constant and p, is 
increased. If p, is increased, the 
ratio t/c is increased, but t is 
constant, so c is decreased. Equa- 
tion (14) or (12) then shows that 
1/n is decreased. Therefore con- 
vection and radiation are decreased, 
but solid conduction is increased. 
From this it is not immediately 
clear whether over-all conductivity 
is increased or decreased. How- 
ever, at quite low values of pa, 
where the cell size is large, con- 
vection and radiation are present 
to a great extent, while solid con- 
duction is small. Hence an increase 
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in pa, which would decrease con- 
vection and radiation (although in- 
creasing solid conduction), would 
be decreasing the primary mecha- 
nism of heat flow. The conduc- 
ductivity could, therefore, be ex- 
pected to decrease. Conversely, at 
quite high values of pa, where cell 
size is small, the major contribu- 
tion to heat transmission is by con- 
duction, so that a reduction in this 
through a lowering of p, could be 
expected to decrease the conduc- 
tivity. Therefore, it might be pre- 
sumed that a curve such as shown 
in Fig. 4 would result, with a mini- 
mum conductivity at some opti- 
mum value of density. 

It would be difficult to obtain 
experimental data on foams corre- 
sponding exactly to constant t. 
However, consider the fibrous in- 
sulating materials such as mineral 
wool. Increasing the density is 
often achieved not by varying the 
diam of the strands, but simply by 
compressing the material. Such 
substances, of course, depart 
widely from a cubical model of 
cellular materials. However, some 
data, obtained by Finck,"* is shown 
in Fig. 5. The predicted behavior 
of thermal conductivity versus 
density checks with these results. 
This effect has also been noted by 
Wilkes’* and more recently by Thig- 
pen and Short.’® As an application 
of this, if it is desired to obtain the 
max insulating effect from a fibrous 
material within a given available 
thickness of insulation, material 
should be used at its “optimum” 
density. This is often well above 
the density at which such fibrous 
insulating materials are commonly 
sold. In fact, some fibrous mate- 
rials can be quite dense and still 
retain excellent insulating proper- 
ties. Certain types of glass fiber 
insulation, for example, appear to 
have their “ ‘optimum’ density ap- 
proximately in the range of be- 
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Fig. 4 General 
variation of ther- 
mal conductivity 
versus apparent 
density for fibrous 
materials 
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Fig. 5 Thermal con- 
ductivity (milliwatt/cm 
deg C) versus apparent 
density (gm/cm*) for 
various fibrous materials 
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tween ten and twenty Ib per cu ft. 

A minimum conductivity at 
some “optimum” density may also 
be expected to exist in the case of 
some foamed plastics, since the 
previous reasoning may well apply, 
at least qualitatively, even if the 
case is not one of exactly constant 
wall thickness. Some recently re- 
ported data support this conclu- 
sion; a curve of conductivity versus 
density given by Redman” is shown 
in Fig. 6. 


INFLUENCE OF PROPERTY 
* VALUES 

Thermal conductivity of solid ma- 
terial will, of course, influence 
overall heat transmission. Even 
more important than thermal con- 
ductivity, however, may be the 
radiation characteristics of the solid 
material involved. Some heat is 
radiated directly across each cell 
from one side to the other. The 
emissivity of surfaces is therefore 
important. Also, some radiant heat 
may pass directly through thin cell 
walls. Radiant heat transfer will 
be reduced if both emissivity and 
transmissivity can be reduced, for 
example, by adding aluminum 
powder fill to a plastics foam. Such 
an addition would, of course, raise 
the thermal conductivity of solid 
material and so increase to some 
extent heat transmitted by solid 
conduction. The net effect may 
well be an improvement in insu- 
lating properties, however, if the 
fraction of cross-sectional area oc- 
cupied by the solid material is 
fairly small, as is often the case. 

‘The value of thermal conduc- 
tivity of the solid material gen- 
erally can be expected to be im- 
portant when the solid conduction 
parameter is relatively large, while 
the emissivity of the solid material 
can be expected to be important 
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when the directness parameter is 
relatively large. 

Properties of gas filling the 
cell pores also influence over-all 
heat transmission. This gas need 
not necessarily be air. If it is of 
high molecular weight, its conduc- 
tivity will generally be low. Its 
free-convection heat transfer would 
be somewhat greater than _ air, 
largely because its density is 
greater, if space were sufficient to 
permit circulation. However, since 
convection is negligible in small 
cell spaces, the net effect is gen- 
erally a lower heat transmission 
than with air. Considerable inter- 
est in insulation of this type has 
arisen in connection with construc- 
tion of commercial refrigerators. 
With insulation of lower thermal 
conductivity, thickness can be re- 
duced and food storage area made 
larger for the same external refrig- 
erator dimensions. One problem, 
however, is diffusion of heavy gas 
out of, and air into, the insulation. 
A low-permeability “skin” must 
surround and seal insulation of 
this type. 

It might be expected that per- 
centage improvement in insulating 
effect through use of a heavy gas 
would be greatest when the circu- 
lation, directness, and solid con- 
duction parameters are all small; 
that is, when heat transfer is pri- 
marily by gas conduction. In the 
case of a fibrous material of con- 
stant strand diam the following 
reasoning applies. At high density, 
heat transfer, largely through stag- 
nant gas conduction, w ill be re- 
duced, but at low density where 
large pores can support some cir- 
culation, heavy ‘gas will provide 
greater heat transfer than air. 
Therefore, it'\ seems reasonable to 
predict that with a heavy gas “op- 
timum” density for a fibrous mate- 
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rial will be shifted toward some- 


what higher values of apparent 


density. 
MEAN-FREE-PATH EFFECT 


Another factor connected with cell 
size is utilization of molecular 
“mean-free-path effect,” making it 
possible to lower thermal conduc- 
tivity of material below the thermal 
conductivity of the gas in the pores. 
Since the early work of Smolu- 
chowski!® and others, this has been 
a subject of interest. Its application 
to the effect of cell size on effective 
conductivity can best be intro- 
duced as follows: 

First-approximation analysis of 
gaseous heat conduction by kinetic 
theory shows that thermal conduc- 
tivity of a gas is independent of 
its pressure. But this conclusion 
cannot hold true down to a com- 
plete vacuum, since absence of all 
gas molecules precludes any con- 
duction. At quite low pressures, 
where the mean free path of gas 
molecules becomes comparable to 
the geometrical dimension of space 
enclosing the gas, the above sim- 
ple analysis (involving statistical 
assumptions requiring large num- 
bers of molecules, colliding much 
more often with each other than 
with the walls) breaks down. Ac- 
cording to Jakob,’® such pressures 
are of the order of about 0.05 mm 
Hg for enclosing-space dimensions 
commonly encountered. Further 
analysis shows that at extremely 
low pressures, approaching a pure 
vacuum, thermal conductivity is 
linearly proportional to pressure, 
approaching Zero conductivity at 
zero density. Glass vacuum bottles, 
for example, are in this range. 

A plot of thermal conductivity 
k, versus pressure p, for a gas 
would appear as shown schemati- 
cally in Fig. 7. However, as men- 
tioned before, thermal conductivity 
actually begins to drop off at pres- 
sures where mean free path is com- 
parable to enclosing-space dimen- 
sions. The abscissa p in Fig. 7 is 
therefore not the proper independ- 
ent variable; thermal conductivity 
should be plotted as a function of 
the ratio of mean free path, A, to 
enclosing-space dimension, c, that 
is, A/c. This has the form of a 
Knudsen number, Kn. Plotting the 
thermal conductivity against 1/Kn, 
that is c/A, gives a curve of the 
same shape but emphasizes the 
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fact that k is actually a function 
of the ratio c/X. If cell size, c, of 
a cellular material is of the same 
order of magnitude as the mean 
free path, A, possessed by air at 
sea-level pressure, then thermal 
conductivity of the material will 
enter the region in which it can 
be decreased below that of still air 
even though pressure is not re- 
duced. But this requires extremely 
small pores, of the order of mil- 
lionths of an inch. However, a few 
materials have been produced 
which do enter the range of this 
mean free path effect, and possess 
thermal conductivities less than 
that of still air. Examples are “San- 
tocel” brand silica aerogel*® *° pow- 
dered insulation, and “Min-K” 
brand molded insulation. Recent 
contributions to the study of this 
effect include Deissler and Boegli® 
for powders, and Verschoor and 
Greebler'® for fibrous aggregates. 


HONEYCOMB MATERIALS 


A honeycomb material consists of 
a hexagonal cell array of core sub- 
stance separating two facing sheets 
or skins. An analysis of the ap- 
parent conductivity of honeycomb 
materials has been made by Dun- 
kle, Gier and Bevans.?!. They con- 
clude that thermal resistance of the 
air cell is so large compared to 
that of solid material that it may 
be neglected, and the situation 
treated as two purely conductive 
resistances in series, that of the 
solid material in the core and that 
of the bond (which cements core 
to skin). Dunkle, Gier and Bevans 
succeeded in correlating experi- 
mental results for a large number 
of honeycomb specimens based on 
this approach. However, material 
property values, as well as the solid 
volume fraction, are here of con- 
siderable importance. Their sam- 
ples were all of aluminum, which 
has a high conductivity. Neglect- 
ing heat transfer through the air 
cell is therefore a good approxima- 
tion, as solid conduction naturally 
predominates. However, many 
honeycombs are made of laminated, 
resin-impregnated paper or glass 
materials, with much lower con- 
ductivities. In addition, these sub- 
stances often have surfaces of high 
emissivity, quite contrary to the 
shiny surfaces so often associated 
with aluminum, so that radiation 
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Fig. 6 Thermal conductiv- 
ity versus apparent density 
for expandable polystyrene 


across the cell cannot be readily 
neglected. The correlation of Dun- 
kle, Gier and Bevans cannot, there- 
fore, be applied accurately to 
honeycombs of this type. 

Mark”? suggests an approxi- 
mate approach for honeycomb ma- 
terials in general. He writes for 
the effective conductivity of the 
core, 


k= xbh/2 + (1—x) ks (15) 


where h is the film coefficient for 
the honeycomb cell, k; is the ther- 
mal conductivity of the solid ma- 
terial, b is the core thickness, and 
x is that fraction of the area that 
is gas. The first term in Equation 
(15) represents heat transfer through 
the gas cell part of the honeycomb, 
which is accomplished by convec- 
tion currents, gas conduction, and 
radiation. Since there is a resist- 
ance to heat flow at each solid-gas 
interface bounding the cell, the 
term is composed of the sum of 
two individual surface resistances 
1/h, or 2/h. It is multiplied by x 
to account for the proportional part 
of the area affected. 

The value of h in Equation 
(15) is a function of core thickness 
b, cell size, temperature pattern, 
and cell wall properties. The value 
of h could be expected to lie be- 
tween two limiting values. The 
lower limit would be the h-value 
equivalent to conductivity of a gas 
space equal to core thickness (with 
no radiation or convection pres- 
ent). The upper limit would be the 
equivalent value for a gas space 
infinite in two dimensions?* but of 
thickness equal to the core thick- 
ness, convection and radiation be- 
ing present. Mark suggests that, 
as a first approximation, a simple 
means of these two limits be used, 
and presents experimental data on 
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Fig. 7 Generai variation of 
thermal conductivity versus 
reciprocal of Knudsen num- 
ber for a gas 


plastics honeycombs showing good 
correlation with this approach. 

Considering independent vari- 
able cell size, heat transfer by both 
convection and radiation is reduced 
when cell size is reduced. The re- 
duction in convection is due to the 
small space which limits gas circu- 
lation. The reduction in radiation 
‘an be seen by examining the radi- 
ation equation. 


q=oF (Ti — T;‘) (16) 


where F is a factor depending on 
the emissivities of surfaces involved 
and the geometrical configuration 
or shape. A honeycomb is basically 
different from foamed, fibrous, or 
granulated materials in that only 
one cell exists from one side to 
the other. The “directness” for ra- 
diation as previously defined; i.e., 
1/n, is therefore the same for all 
honeycombs. However, the radia- 
tion is influenced by the geometri- 
cal aspect ratio of cells (ratio of 
cell thickness to equivalent cell 
diam). For the gas cell of a honey- 
comb core, F depends upon some 
equivalent cell diam, cell length, 
and emissivity of cell walls. Spe- 
cifically, F is proportional to the 
equivalent cell diam to cell length 
ratio,’ cell length being the core 
thickness. Consequently, reducing 
the cell size reduces F, indicating a 
reduction in heat transferred by 
radiation across the core. 

If the cell size is reduced by 
increasing the number of cells 
rather than by increasing thickness 
of the cell walls, and if x in Equa- 
tion (15) is not decreased appre- 
ciably, then as the cell size de- 
creases the conductivity of a honey- 
comb core could be expected to 
decrease. This also has been pre- 
dicted elsewhere.** However, as 
the cell size is decreased, x in 
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Equation (15) may decrease appre- 
ciably. Then reducing the cell size 
would be equivalent to replacing 
conduction through gas with con- 
duction through the solid core ma- 
terial. Since the conductivity of 
solid-core material is normally 
greater than that of gas, conduc- 
tivity of the core might increase; 
in other words, the increase in heat 
transferred by conduction might 
more than balance the reduction in 
radiation and convection. Some 
data exist which substantiate 
this.2:2> As neither extensive test 
data nor exactly appropriate theo- 
retical equations are available at 
the present time, it is not possible 
to draw a general conclusion on 
the effect of decreasing honeycomb 
cell size on effective conductivity. 
Comparing the honeycomb 
core with a material such as foamed 
plastics, it could be expected that 
the honeycomb would not be as 
good an insulator, since the plas- 
tics foam is made up of a large 
number of quite small air cells 
(i.e., less directness and almost no 
circulation). Consequently, heat is 
transferred largely by conduction 
and radiation through the still gas 
and the plastics walls in the case 
of the foamed plastics, whereas 
convection, as well as direct radia- 
tion and often greater solid con- 
duction, may be present to a larger 
extent in the honeycomb core. 
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NOMENCLATURE 


a=factor defined by 
(4), dimensionless 

b=core thickness of honeycomb 
material, in. 

c= cell size, in. 


Equation 


F = factor in radiation equation, 
dimensionless 
h= film coefficient of skin in 


honeycomb cell, Btu/hr ft’ deg 
F 


k= thermal conductivity of cellu- 
i material, Btu in./hr ft? deg 


k, = upper-limit thermal conductiv- 
ity of two-component mixture, 
Btu in./hr ft? deg F 
ky = lower-limit thermal conductiv- 
ity of two-component mixture, 
Btu in./hr ft? deg F 
k,—= thermal conductivity of gas, 
Btu in./hr ft? deg F 
k, thermal conductivity of solid 
material, Btu in./hr ft’ deg F 
n= number of cells per unit length 
parallel to heat flow, in.” 
p= pressure, mm Hg abs 
q=—heat flow rate per unit area, 
Btu/hr ft? 
t = wall thickness, in. 
T,.y— average temperature in cellu- 
lar material, deg R 
T,—temperature of intermediate 
flat plate, deg R 
= temperature of warmer flat 
plate, deg R 
T: — temperature 
plate, deg R 
= fraction of honeycomb area 
occupied by gas, dimensionless 
A= mean free path of gas mole- 
cules, in. 
Ps = apparent over-all density, pcf 
p.s— density of solid material, pcf 
= Stefan-Boltzmann constant, 
Btu/hr ft? (deg R)* 
¢@=— solid volume fraction, dimen- 
sionless 


T 
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of cooler flat 


* 






8| 














Predicting 


Air Friction 





C. P. LENTZ 


Prediction of air friction pressure 
loss in straight shallow ducts of 
rectangular cross-section is impor- 
tant in the design of jacketed cold 
storage rooms'* and _ refrigerated 
trucks and railway cars,’*: 115 es- 
pecially those using forced air 
circulation. In design of jacketed 
storage rooms, a basic requirement 
is uniform distribution of refriger- 
ated air through a shallow jacket 
around the periphery of the room. 

Friction pressure losses much 
larger or smaller than those pre- 
dicte d in designing the system may 
cause uneven air flow distribution 
and thus affect temperature and 
relative humidity in the room.” 
The problem of air distribution 
through shallow duct spaces is even 
more important in refrigerated 
transport vehicles where space is 
limited and operating conditions 
are severe. 

In some applications, ducts 
made of plywood or rough insu- 
lating materials, as little as % in. 
deep, and carrying air at velocities 
as low as 100 or as high as 1000 
fpm, may be required and rela- 
tively small differences in friction 
a—e7 loss may be significant. 


C, P. Lentz and U. Nakano are with the Engi- 

neering and Development Sect, Div of Applied 

Biology, National Research Council of Canada. 
Issued as N.R.C. No. 6155. 
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Prediction of friction pressure 
loss in shallow ducts of rectangu- 
lar cross-section may also be im- 
portant in other refrigeration and 
air conditioning applications where 
space for ducts is limited or uni- 
form air distribution in shallow 
spaces is necessary. 





For jacketed cold storage rooms, re- 
frigerated trucks, railway cars... 


. prediction of the effects of dif- 
ferences in relative surface roughness, 
appears to be in error. . 


. for ducts of extreme dimensions, 
hydraulic diameters are open to ques- 
a 


. caution should be used in pre- 
dicting friction factors for materials 
not tested previously . 





Although extensive informa- 
tion is available on air friction 
pressure loss in straight ducts, lit- 
tle is directly applicable under the 
conditions here outlined, and there 
is an uncertainty about the mag- 
nitude of errors that would result 
from extending the use of existing 
information to cover these condi- 


ressure Loss 


in shallow ducts 





U. NAKANO 


tions. This doubt arises mainly 
from difficulty in predicting the 
effect of different kinds of duct 
surface roughness on friction pres- 
sure loss, and also from lack of 
knowledge of the validity of using 
the hydraulic diameter (4 * area 
over perimeter) parameter in ex- 
tending data obtained with cylin- 
drical ducts or rectangular ducts 
of low aspect (width to depth) 
ratio to ducts of much greater as- 
pect ratio. 

Friction pressure loss for tur- 
bulent flow has been found to be a 
function of relative surface rough- 
ness (usually expressed as the ratio 
of the height of the roughness pro- 
jections or “absolute roughness” to 
the hydraulic diameter), a factor 
depending on duct size as well as 
the shape, size, density and ar- 
rangement of surface roughness 
projections or indentations.” ® 7:1 18 
Except in the case of complete 
geometric similarity, however, pre- 
diction of the effect of differences 
in relative roughness appears to be 
subject to error. Friction pressure 
loss is also dependent on the Reyn- 
olds number characteristic of the 
flow (Nr), and, in practice, the 
effects of relative roughness and 
Reynolds number are combined in 
a coefficient designated the friction 
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factor. No measurements of tric- 
tion factor appear to have been 
made for plywood or thermal in- 
sulating materials in board form. 
Hydraulic diameter has been 
shown experimentally to be a valid 
parameter for comparing rectangu- 
lar ducts of limited aspect ratio, in 
the turbulent flow range, with 
cylindrical ducts (for which most 
of the theoretical background on 
friction pressure loss has been de- 
veloped), but its use is open to 
question for ducts of more extreme 
dimensions.**:"":!7_ In the laminar 
flow range special equations have 
been derived for friction pressure 
loss in rectangular ducts. 
Purpose of the work described 
in this report was to obtain reliable 
information on friction pressure 
loss in shallow rectangular ducts 
of large aspect ratio, constructed 
of plywood and several thermal 
insulations in board form having 
different forms of roughness, under 
flow conditions of interest in the 
design of jacketed cold storages 
and refrigerated transport vehicles. 


APPARATUS AND PROCEDURE 


Essentially, the test set-up con- 
sisted of a rigidly supported test 
duct and apparatus to blow air 
through it at a measured and con- 
trolled rate (Fig. 1). The square- 
edged orifice plate and associated 
delivery tube used for measure- 
ment and control of air flow 
were constructed in accordance 
with the recommendations of the 
ASME.‘ Accuracy of control and 
measurement were improved by a 
baffled plenum chamber between 
the fan and the entrance of the 
delivery tube. Use of a second 
plenum chamber between the de- 
livery tube and the test duct fa- 
cilitated changing of delivery tubes 
and test ducts as required for vari- 
ous test conditions. Overall length 
of the ducts (39 ft) was dictated by 
the dimensions of the laboratory, 
but was found to be sufficient. A 
linear pressure loss between the 
first and last static pressure sta- 
tions in all the tests showed that 
the eight-ft entrance section was 
adequate. 

Pressures were measured with 
a micromanometer giving an accu- 
racy of 0.001 in. of water. Pitot 
tubes of standard proportions® 
were used in measuring static pres- 
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CALIBRATED ORIFICE 


PLENUM CHAMBER 


Fig. 1 Schematic 
sketch of apparatus for 
measurement of air 
friction pressure loss in 
shallow ducts 


10- 





TEST OUCT~ 


sure in the test ducts, and in cali- 
brating the orifice plates. Orifice 
plate flanges had static pressure 
taps of standard design* for meas- 
uring the pressure dilivewnce across 
the orifice. Temperature and baro- 
metric pressure were also recorded 
during tests. 

Size of the test ducts and the 
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materials from which they were 
made were selected to provide 
basic information that would be 
readily applicable in commercial 
practice. Aspect ratio effect was 
studied in a series of fir ier 
ducts 144% in. wide and 4, 3, 
and 4% in. in depth (inside di- 
mensions). The plywood was ¥% 


Fig. 2 Photographs showing the form of surface roughness 
of the four materials tested (magnification a little less than 4x, 
estimated absolute roughness in parentheses following the name 
of the material): plywood (0.002 to 0.003 in.), wood fiberboard 
(0.010 to 0.015 in.), corkboard (0.10 to 0.15 in.) and foamed 
plastics board (0.020 to 0.035 in.) 
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in. thick exterior grade Sylvaply® 
with the “good” side inward and 
the grain parallel to the direction 
of air flow. 

This gave a range of aspect 
ratios extending to 29:1, well be- 
yond 8:1, a value which has been 
given as an upper limit for the 
reliable use of the hydraulic diam- 
eter parameter.*° Ducts less than 
Y2 in. in depth were not used be- 
cause variation in the dimensions 
as constructed (1/32 to 1/16 in.) 
would have been large relative to 
the depth. 

Measurements made with two 
additional ducts 1 in. in depth, 
7% in. and 22% in. wide, respec- 
tively, provided comparison of 
ducts of equal (or nearly equal) 
aspect ratio, but different dimen- 
sions, and made it possible to 
separate probable effects of aspect 
ratio and depth for shallow ducts. 
Measurements were made also 
with an 8 x 8-in. duct to facilitate 


* Plywood Manufacturers Association of British 
Columbia. 


comparison of the results of this 
study with published data on cir- 
cular pipes and rectangular ducts 
of less extreme dimensions. 

The effect of different kinds 
of roughness (Fig. 2) was studied 
with 14% x l1-in. ducts made of 
wood fiberboard (Ten-Test*), cork- 
board,** and foamed plastics in- 
sulation (Styrofoam 33°**) in sawed 
board form, in addition to the ply- 
wood ducts previously described. 
The fiberboard, corkboard, and 
foamed plastics ducts were encased 
in %-in. thick plywood for me- 
chanical strength. Transverse re- 
inforcing was used on all ducts to 
limit bulging at high rates of air 
flow. As shown in Fig. 2, the ply- 
wood had a relatively smooth, uni- 
form, striated form of roughness. 

Surface of the fiberboard was 
much rougher than that of the ply- 
wood, and this roughness was of a 
random, fibrous nature. The cork- 
board had larger projections and 
* International Panel Boards Ltd. 


** Armstrong Cork Co. 
*** Dow Chemical Co. 


indentations than any of the other 
materials, but felt smooth to the 
touch. Roughness of the foamed 
plastics was formed by the sharply 
cut edges of the plastics cells. 
Height of the roughness projec- 
tions or indentations (absolute 
roughness) of the different mate- 
rials as estimated with the aid of 
a microscope is given with Fig. ¢. 
Measurements were made over 
much of the range of velocities 
likely to be of commercial interest, 
with minimum velocities (50 to 200 
fpm, depending on duct size and 
friction factor) being determined 
by the least friction pressure loss 
that could be measured with rea- 
sonable accuracy. 
Results are expressed in the 
form of a relation between friction 
factor and Reynolds number (9, 
p- 69-72; 17, p. 205 and 215), tak- 
ing into account the effect of rela- 
e 

tive roughness ( —~—, where e is 
Du 

the absolute roughness, and Dy is 























“—™ 10re~ 
mo TTR - - — 
© — E Ns Ne THEORETICAL Lines) | | | | 11 i 7 
> .0o8 + 1% ey + + + + | es oe xs ‘ 4 
fiz eee aay 7 “gee = Se Ge Be | -% 4 Fig. 5 Friction factors for 
= o6}+—+ + Se ee Ee ‘ | fir plywood, wood fiberboard 
£ q Y ae OE .03 > ? 
> .os} : Ee Ee Nal fs Se a ee ee ee | corkboard, and foamed plas- 
ra pa 84. f= J--L_ 02 > 
~* ho Po So = eee tics board ducts 14% x | in. 
ll 04 A + le Se De Se ie ioe == === 9) —t- ‘ ‘ 
‘ On ° Rete EE ee ee he ee an aod 008 In size 
\ 4 4 fad i cael ee ee a 
- N oS a 8 a Sic: ae as og ee PSE es 006 
J a oe ae | + + es ao > 7-0 = me > = —-—— 004 —+—++ 
a S Baa Bb-o- 7 he ee Dashed lines represent a summary 
{@) nes +—-.002 ee > 
E + eo 5 aa Cee Oe | |4 of friction factor data covering a 
3° +Fre~1_, | = wide range of relative roughness for 
<q at} 4 Se eS ES ee i ices ee Seen | commercial pipes, as given by Moody 
a DUCT SIZE e/Dy (15). Light solid lines in the tur- 
bulent zone are from the results of 
= : . 
° ‘ a ny cau Nikuradse (16). The theoretical line 
‘= Oo 14% x11. 0.0016 in the laminar range is based on an 
O o 22), < hie, 00008 equation for rectangular ducts given 
= | af: ; ; by McAdams (14). 
x 01 wre rves' ae eres ee ee ES 1 
a 6 7 8 910° 2 3 5 6 7 8 910% 2 3 4 5 6 7 8 9105 
DyV 
Ne — PVH 
mn 


84 


ASHRAE JOURNAL 











n” 


——t et 


n 


= 


— 
v 


ey 
' 


Fig. 4 Friction factors for 
14%2-in. wide fir plywood 
ducts of different depths 
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Relative roughness is approximately 
inversely proportional to depth. 
Dashed lines represent a summary 
of friction factor data covering a 
wide range of relative roughness for 
commercial pipes, as given by Moody 
(15). The theoretical lines in the 
laminar flow range are based on an 
equation for rectangular ducts given 
by McAdams (14). 


FRICTION FACTOR 


the hydraulic diameter). The di- 
mensionless friction factor, f, is 
calculated from the equation: 


L bs 
Du 2g 


i 








where 
h: = friction pressure loss, ft of 
the fluid flowing 
L= length of duct, ft 
V = velocity of air flow, fps 
g—acceleration due to gravity, 
fps/sec 
Du = hydraulic diameter = 


4 X area of cross-section 
ft 
, 





perimeter of cross-section 


The Reynolds number, Nr, is calcu- 
lated from: 


p Du V 
r = ——— 
where 
p= density of the fluid, lb per 
cu ft 


u = absolute viscosity of the fluid, 
lb per ft-sec 


RESULTS AND DISCUSSION 


Variation of the aspect ratio of ply- 
wood ducts from 1:1 to 29:1 ap- 
parently affected the friction factor 
in the turbulent range of flow 
conditions to an appreciable extent 
(Figs. 3 and 4; Fig. 3 separates the 
effect of aspect ratio from other 
possible effects, since results are 
presented for a series of ducts of 
essentially the same thickness, rela- 
tive roughness, and hydraulic di- 
ameter, and Fig. 4 extends the 
range of aspect ratios covered). 
Friction factor for the 1414 x 1-in. 
duct is higher than might be ex- 
pected, without apparent explana- 
tion. A second 14% x l-in. duct 
of similar construction gave essen- 
tially the same results. 

Although the range of aspect 
ratios covered in the laminar zone 
did not affect the friction factor 
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demonstrably, the results are in 
closer agreement with the theoreti- 
cal equation given by McAdams 
for rectangular ducts’ than with 
the equation for cylindrical pipes, 
64 

Na 

Comparison of Figs. 3 and 4 
indicates that relative roughness, 
with absolute roughness constant, 
had little effect on friction factor 
with plywood ducts and confirms 
conclusions drawn from Fig. 3 re- 
garding the effect of aspect ratio. 
The 14% x %-in. and 22% x 1-in. 
ducts, for example, with approxi- 
mately equal aspect ratios but dif- 
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ferent degrees of relative rough- 
ness, differed little in friction fac- 
tor. A similar comparison may be 
made for the 144% x 2 and 7% x 
l-in. ducts. 

Friction factors for the differ- 
ent materials, tested under com- 
parable conditions, are given in 
Fig. 5, together with Moody’s’® 
summary of friction factors for 
commercial pipes (dashed lines) 
and Nikuradse’s'® results for arti- 
ficially roughened pipes (light solid 
lines). Except for the fir plywood, 
results of the present investigation 
seem to agree more closely with 
the work of Nikuradse than with 


(Continued on page 122) 


Table | 


Comparison of Experimental and Estimated Friction Factors 
for 14!/2 x |-in. Ducts 


Notes: 


1. Estimated values for laminar flow are from (1) f = 64/Nr (circular pipes) 


and a 


theoretical equation for rectangular ducts given by McAdams (14), for turbulent flow from data 
given by Moody (15), and Nikuradse (16), using the measured values of roughness (maxima) of 


Fig. 2. 
2. Differences between experimental 


Duct material 


and Reynolds (1) f= 64/Ne 
number (Nr) Experimental (2) McAdams 
Fir plywood 
1,500 0.057 (1) 0.043 (—25%, 
(2) 0.057({ 0% 
5,000 0.037 a 
20,000 0.029 oo 
Wood fiberboard 
1,500 0.045 (1) 0.043 (— 5% 
(2) 0.057 (+27, 
5,000 0.035 — 
20,000 0.033 =~ 
Corkboard 
1,500 0.052 (1) 0.043 (—17% 
(2) 0.057 ( + 10%, 
5,000 0.038 a 
20,000 0.043 ae 
Foamed plastics board 
1,500 0.060 (1) 0.043 (—28%, 
(2) 0.057 (— 5%, 
5,000 0.040 a 
20,000 0.043 - 


* Extrapolation. 


) 
} 


) 
) 


) 
) 


and estimated friction factors are given in parentheses. 


Friction factor, f 


Moody Nikuradse 


0.037{ 0%) 


0.039 (+ 11%) 
0.026 (—10%} 


0.029 ( 0%) 


0.037 (+ 6%) 


0.046 (+ 31%) 
0.030 (— 9%) 


0.039 (+ 18%) 


0.090*( + 137%) os 
0.087*( + 102%, ) a 


0,041 (+ 2%) 
0.046 (+ 7%) 


0.055 (+ 38%) 
0.050 (+ 16%) 






85 











UU] ‘A|IAYSON eassouue aIPpiw “gg 





uo 2D g‘saAnodUDA aIquinjo> ysug “OZ 
Ziay ‘vos>ny uosony “2g 
“Ely ‘xiuaoug Duotuy (O4ue “Og 
"$19 ‘0B a1g uog oBeiq uss “¢g 
$/9D ‘sajebuy soy = B1UJO410 WI@YyINES “pg 
$/2> ‘uinboor uns uinboor uog “gg 
$[2D ‘O2S19UDsy UOS @195 uaepjey “7B 
}!©2D ‘Oyvawos20¢g AdjOA CjuawDs20G +g 
6asO ‘puojyiog u0Baim ‘0g 
YSOM ‘214005 Punos ye6ng “67 
YSOAA ‘auDdyxods esdw3 puojyy “gz 
NOILV301 w21dVHD 

x NOIOI8 
new N ‘anbsanboqiy Or1KaW MON “ZZ 
SUDY ‘ONY CNYIM “9Z 
QeN ‘Oye OySDIGeN “CZ 
Youn “AyD 2404 4° YIN “WZ 
Oj0D ‘seauag = uwjunow Ayr0y “EZ 
XO] “OS0q 3 0804 (9 “TL 
NOILV3SO1 ¥31dVHD 

xt NOIO748 

xe) “ypOgqny SOKO] SOM “LZ 
XO] “YOM HO4 YOM HO “OZ 
QAO ‘O8|/N| = CWOYO]YO WesMayON_ “69 
DAO “AD OWOYD}4O DWOYSIAO (PNUeD ‘89 
x21 “SO1j0Q soi°g “29 
xO] “Ulisny uysny “99 
xa] ‘OluOjUYW UDS ownjy ‘So 
xe) ‘UOysNo}Y uoysnoH “PO 
©} ‘odanasys wodenesys “¢9 
WY “420N 914417 sosuoyiy “79 
NOILV301 43ldVHD 

lA NOI934 


t 










“AN ‘¥IOA MIN 
NI ‘SY33NIONZ ONINOIIGNOD-dIV 
ONV ONILVSI9I8I38 “ONILV3H 
4O AL3DOS NVDIIWV 





= 








<3 % 





= 
oo28 
v ase 





“esteem 

















4 
: 

he mwenetecey a 
wRonvI¥o is 








4 ry 
336S3NN3. 
eeee=s Oe ee a ee a MD 











svsnv @) 














Ope 


ee YxSvuean 


a rr 
33 DNIWOAM 


y 
@) WiOuva Hinos 
T 














2 
eZee, NYRI o 
<2fs 2 
4 








4 1A NOID34 ’ 


= VLOSBNNIW' 


viom 
TO LOWVO HLHON 


_—------------— 





® 









Ze 
| 




















SIIAVGNNO” IWNOISIY GNV Y4ldVHD IVAHSV 


SSIW ‘UOSy20F iddississiw “19 {UO ‘“UOIWOH DINsUIUed osnBoiy “Ze 
} ‘aBnoy uojyog @Bnoy uojog “09 uuiyw ‘syodoauuw oyOsouuIW “Z¢ Oj4 “wow Opuojy yINCS “OF DA ‘puowyry Puowyry “gz Diy ‘YOjuOWpPZ Oyeqiy WeyON “61 
2} ‘SUD8LLD MeN SUB®IIO MEN “6S DMO] ‘seulow seq DMO] “IS a!AsubAQ “py Oj ‘Odwey 4800D sey OPUO}4 “CE PA ‘HJOJION spooy-uojdwoy “ZZ oy ‘As06j0> Byegiy WeyINES “BL 

SIV “e!qow a!99W “BS | eurjow Pmo}-s! os ° 4ua> ‘EP Dj 4 ‘A)!Auosy>20F ayAuosyooe “PE DQ ‘vosBurysony Jou1do> jouo 9% uow ‘Badiuui, egoyunw “ZI 
o1V woyBuiwsig OWOQdiy Y4ON “ZC i ‘oBe2y4> s! or Opajol, ‘Zr DD ‘yOuUBADS yOuUDADS ce PW ‘es0wiyjog es0wlyjog “CZ sO ‘Oju0s0] CuDWUO “OL 
siydwew “9¢ SIMA ‘@axNOMIW UISUOISIM ‘BP o14O ‘uosA0g uojA0g “IP 2D ‘OOHy qwony ‘Ze yBungsyig “PZ WO ‘PMOHO AajjOA PMOHO “SL 
BINIASINC] “Gg “YDIW ‘Spidey puDsd = UDBiyriw Wasamy “Zp youuu “OF > 'N ‘PIquinjo Duos} YINCS “LE umoysuyor “EZ 1UE ‘jDajuow joayuow “FL 

Ow ‘S!INO} “IS SiNOT IS PS YPIW ‘4884> 249g uoBiyriw jc a> OF snquinjoy “6£ 2 'N ‘@HOpeYD suowPaig YINCS “OF DiuprjAsuuag jO4jua "ZZ NO ‘Aid 2@QeND 28@G2aNO ep 
Ow ‘Ai!> sosuoy Ay! sosuny “ES 4PIW “4104489 uobiyriw ‘Sy O14 “PuUojess|> PUdjeas|> “BE > 'N ‘O40qG8U801¢ sMOWPa!d YHON “67 “ PY orydjapoyiyg “LZ A? ep eyidoy> “EL 
NOWV301 uzidVHD NOIV301 wUldVHD NOILV301 YIldVHD NOILV301 aaldVHD NOWV301 YIldVHD NOILV301 YaldVHD 

HA NOIO324 1A NOIO2748 A NOIOI48 Al NOIO248 it NOIO748 ppeue) it NOIOIN 


pies <- 





"A'N ‘0124598 

“A 'N ‘4048@420y 
"AN ‘@snondg 
“AN ‘Aungiy 
A'N "204 MON 
‘T'N 220MON 
AN “1'T‘AiD Yepsang 
UUOD ‘U®ADH MaNy 
WUO0> ‘pPs0j40}H 

1 'Y ‘@2uepiacsg 
ssow ‘pje1y8ursds 
ssow ‘uossog 


NOWV3O1 


once YIldVHD 
ames NOIDIN 


QN3931 





4aijuosy Ds060IN 
4048@4y20y 

YAO, MON [O4jUe> 
IO, MON WSISDOYVON 
ysO, MON 

Aassoe YON 

puojs; 6u0} 
4Nd1442@UUO WI@YINES 
4N21y2@UUOD WeYVON 
puojs| epoyy 
SHOSNYDOSSOW UI@{SOM 
uojysog 


“AG FHOR BO 





wIldVHD 


1 NOIO34 


F 


ASHRAE JOURNAL 


86 








New 


STANDARDS PAGE 


Heat Pump and Water Cooler 


Standards Available 


A proposed revision to Standard 
18-56 Methods of Testing for Rat- 
ing Self-Contained Mechanically- 
Refrigerated Drinking Water Cool- 
ers and Proposed Standard 39P 
Methods of Testing for Rating 
Unitary Heat Pumps for Air Con- 
ditioning have been approved by 
the Standards Committee and re- 
view copies are available from the 
technical secretary. Comments on 
these standards will be received 


until April 15. 


Acoustics: The new American 
Standard S1.1-1960 on acoustical 
terminology is available from ASA 


at $4.50. 


Certification: Managing Director 
J. F. Miller of Nema has announced 
that manufacturers of room air 
conditioners through their Nema 
Section will launch a voluntary 
certification program under which 
the cooling or heating perform- 
ance of their products will be 
certified. This program will be 
initiated starting with the 1962 
models. The testing will be under 
the supervision of Electrical Test- 
ing Laboratories in New York City. 
It is planned that a certification 
directory will be published peri- 
odically by the Nema Room Air 
Conditioner Section. This directory 
will contain the names of new 
participants as well as those of 
companies which have been 
dropped from the list along with 
reasons for such action. Certifica- 
tion seals may be applied to all 
units which have been approved 
and for which data has been sup- 
plied to ETL. 


Controls: Nema standards covering 
automatic temperature controls for 
oil burner primary controls and 
automatic gas valves have been 
published and are availible from 
Nema. Publication DC 8-1960 cov- 


ers Automatic Gas Valves and 
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copies are available from Nema at 
30ce each. Publication DC 9-1960 
covers Oil Burner Primary Con- 
trols; copies are available at 30c 
each. 


Instruments: Recommendations for 
the location of instrument and con- 
trol connections ‘for power boilers 
are available from the Recorder- 
Controller Section, Scientific Ap- 
paratus Makers Association, 370 
Lexington Ave., New York 17, at 
$3 each. These recommendations 
are included in the SAMA publi- 
cation “Recommended Standard 
Instrument Connections” and rep- 
resent a joint effort between SAMA 
and members of the American 
Boiler Manufacturers Association. 
The present recommendations cover 
units in the 50,000 to 300,000 Ib. 
of steam per hour range. 


Insulation: A standard for mineral 
wool building insulation has been 
published by the National Mineral 
Wool Insulation Association. The 
standard defines thermal perform- 
ance categories for ceiling, wall, 
and floor in terms of both “U” 
values and installed residence units 
or product designation. The Asso- 
ciation’s standard also details the 
physical requirements of mineral 
wool insulation. Tolerances are 
specified for vapor permeance of 
facings, dimensions, resistance to 
mold and decay, thermal perform- 
ance, and fire resistance. Test 
methods are also included. An ab- 
breviated form of the standard con- 
fined to thermal performance has 
been published. Both are available 
from NMWIA, 1270 Sixth Ave., 
New York 20. 

A new specification for flexible 
unicellular thermal insulation ma- 
terial in both sheet and tube form 
has been approved and issued by 


the manufacturers of the material. 
Copies are available without charge 
from the Flexible Unicellular In- 
sulation Manufacturers Task Force, 
Room 735, 342 Madison Ave., New 
York 17. The new specification 
covers the material in both sheet 
and tube form, the latter for piping 
covering on cold lines. 


Symbols: A new American Stand- 
ard, ASA Y 32.12-1960 on metal- 
lizing symbols is available from 
ASA at $1 each. This is the most 
recent standard covering graphical 
symbols that has been approved 
by ASA Sectional Committee Y32. 
This standard was developed by a 
task group of the American W eld- 
ing Society from symbols used in 
the U.S. and Canada. Contents of 
this standard are identical with the 
AWS Standard C2.6-57T. 


Refrigerators: American Standard 
Z21.19-1960 Approval Requirements 
for Refrigerators using Gas Fuel 
became effective January 1, 1961. 
Copies are available from ASA or 
the American Gas Association. 


Piping: The 1960 edition of ASTM 
Specifications for Steel Piping Ma- 
terials are available from ASTM, 
1916 Race St., Philadelphia 3, at 
$7 each. The specifications cover 

(1) pipe used to convey liquids, 
vapors and gases at normal and 
elevated temperatures, (2) still 
tubes for refinery service, (3) heat 
exchanger and condenser tubes, 
and (4) boiler, superheater and 
economizer tubes. To make the 
volume complete there also are 
included specifications for castings, 
forgings, bolting and welding fit- 
tings used in such installations. 


Weatherstrip: The Department of 
Commerce indicates availability of 
a Commercial Standard for Vinyl 
Plastic Weatherstrip. Copies of this 
standard are available from the 


(Continued on page 137) 
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SOLDER IN AN AIR STREAM 
To ASHRAE: 


Would the requirements of Section 9.4 
of ASA _ B9.1-1958, Safety Code for 
Mechanical Refrigeration, prohibit the 
use of solder, which melts at less than 
1000 F, for connecting expansion valves 
that are located in air passages of fan 
and coil sections? 

D. M. B. 


Paragraph 9.4 means literally that 
solder which melts at less than 1000 
F shall not be used in the air stream 
of an air conditioning system. In 
the case of an expansion valve, if it 
is desired to use a flare joint or a 
lower melting point solder, they 
must be located outside the air 
stream. 


GUIDE AND DATA BOOK 
To ASHRAE: 


Through the ASRE DATA BOOK, 1959, 
Refrigeration Applications, we were in- 
formed that the second volume, Air Con- 
ditioning Applications, of a four-volume 
series would be published in 1960. As no 
further information has been received, 
will you let us know when this volume 
will be published? 

HF, 

Osaka, Japan 


Prior to the merger of ASRE and 
ASHAE, a four-volume DATA 
BOOK had been initiated by ASRE. 
The first volume was concerned 
with refrigeration applications. The 
second, which had been planned 
for 1960, would have covered air 
conditioning applications. With the 
merger of ASRE and ASHAE in 
1959, the publication plans of both 
societies had to be reviewed and 
correlated, It was decided that the 
information that had been compiled 
by both ASRE and ASHAE would 
need to be combined and published 
in one handbook. This will be called 
ASHRAE GUIDE AND DATA 
BOOK. This new publication will 
be available in two volumes, one on 
theory and design of equipment and 
the other on applications. The first 
of these volumes is nearing com- 
pletion and will be published early 
in 1961. 


EFFECT OF REFRIGERATED CASES 
ON TOTAL AIR CONDITIONING 
LOAD 


To ASHRAE: 


We are interested in securing more in- 
formation on the effect of refrigerated 
cases on the total air conditioning load 
required for a supermarket installation. 
These cases have remote condenser air 


88 


Inquiries of the month to ASHRAE Headquarters 
covered many points as to technical facts, standards, 
practices, personnel and published references. From 
these, the following have been selected and con- 
densed as being those replies of some general in- 
terest and value to ASHRAE members. 





or water-cooled. Heat rejected is either 
carried away by condensing water run- 
ning into a drain or discharged outdoors 
by an air-cooled condenser. Does the 
presence of these refrigerated fixtures 
materially affect the air conditioning re- 
quirements? 

R. L. 


A check upon members of our 
Society who are active in this field 
to see what studies have been de- 
veloped on this subject or what 
comments may be available will be 
made. Since such cases are designed 
to maintain product temperatures, 
their full capacity is likely to be 
required to do this specific fune- 
tion. There may well be some cool- 
ing effect for customers when they 
are in the immediate area of these 
cases, but we lack engineering data 
to indicate this quantitive effect. 


VENTILATION OF GARAGES 
To ASHRAE: 


Please indicate reference articles on 
ventilation, particularly those concern- 
ing garages built by the firm of con- 
sulting engineers of Ralf Burke. 

C: Ste. 


Paris, France 


We do not have any reference here 
concerning this consulting engi- 
neering firm, nor is it listed in the 
standard indexes of consultants for 
the U. S. The company to which 
you refer may have a brochure on 
specific installations designed and 
installed by their firm. As far as the 
ventilation of garages is concerned, 
it is suggested that you obtain a 
copy of Bulletin #88 from the Na- 
tional Fire Protection Association. 


ADVANCED TRAINING 
To ASHRAE: 


I intend to specialize in refrigeration 
and air conditioning engineering. In 
that connection, I seek your advice about 
advanced studies and practical training 
in the U. S. I desire the following in- 
formation: 

1. Names and addresses of colleges which 
impart specialized instruction in this 
field. 

2. Details of air conditioning and re- 
frigeration engineering firms which 
might provide part-time jobs during the 
college year and full-time jobs during 
vacations. 

S. U. BR. 


Karachi, West Pakistan 


There are two colleges in the U. S. 
presently offering four-year courses 
leading to a Bachelor of Science 


degree in air conditioning, heating 
or refrigeration. These are North 
Carolina College of Agriculture and 
Engineering, Raleigh, N. C., and 
California State Polytechnic College, 
San Luis Obispo, Calif. In addition, 
most of the engineering colleges 
have elective courses in the funda- 
mentals of air conditioning, heating 
or refrigeration that are available 
to students of engineering. It is 
suggested that you contact the In- 
stitute of International Education 
for assistance in continuing your 
education in the U. S. It is possible 
that they may also be able to in- 
dicate manufacturers that would be 
able to provide part-time employ- 
ment during your college sessions. 


SAFETY CODE FOR MECHANICAL 
REFRIGERATION 
To ASHRAE: 


We operate an ice plant and cold stor- 
age in Tampa, Fla. The city code as to 
operation of this kind is based on the 
ASA B9-1939 ASRE code which requires 
a certain number of engineers of one 
or more classes when the plant is in 
operation. 

We plan to discontinue our ice oper- 
ation, at which time fully automatic 
equipment will be installed in the en- 
gine room. Throughout the country we 
have a number of fully-automatic cold 
storages, of which several have engine 
rooms, where compressors and all other 
equipment is fully protected against 
damage or failure, that run unattended. 

In these engine rooms in a number 
of cases, engineers are not used around 
the clock, but one first-class engineer is 
employed to supervise maintenance of 
the plant and equipment. In the ASRE 
DATA BOOK, under Codes, I note a 
code (formerly ASRE 15) listed as ASA 
B9-1953. If this code does not cover an 
operation as described above, do you 
plan to revise it to cover a fully-auto- 
matic cold storage operation of this 


kind? 
~ &. S&S 


No edition of the Safety Code in- 
cludes information or regulations 
relative to the operation of systems. 
Whether or not such a system re- 
quires a specified number of engi- 
neers or operators is a local prob- 
lem and not one for the standard 
itself. For your information, I have 
sent a copy of the 1958 edition of 
the Safety Code. A number of 
changes were made in the 1958 
edition which may affect your oper- 
ation, 


BUS AND TRAIN AIR CONDITIONING 
To ASHRAE: 


We have an inquiry from one of the 
largest transportation companies in Japan 
asking for technical data involving the 
design and use of air conditioning sys- 
tems in both buses and electric trains. 
Do you know of a consulting engineering 
firm that may assist us with our problem? 


P. M. 


To get a comprehensive picture of 
the extent of air conditioning for 
passenger comfort in trains and 
buses, it is suggested that you con- 
tact the major bus manufacturers 
and either major rail lines or the 
American Association of Railroads. 
These sources also may suggest con- 
sultants. 
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Evaluation of 


Wet-Bulb Data 


for cooling equipment design 


The capacity and efficiency of any 
cooling tower which uses the un- 
modified atmosphere as an agent 
for carrying off heat must depend 
on the characteristics of the atmos- 
phere at the specific point on the 
globe where the cooling tower is 
located. 

It will be assumed here that 
the reader is familiar with how 
wet-bulb temperatures are meas- 
ured. It will also be assumed that 
the reader understands that any 
scale of wet-bulb values is approxi- 
mately the same as the enthalpy 
scale on a psychrometric diagram. 

Design engineers who make 
decisions related to buying, build- 
ing, or selling evaporative cooling 
towers, that operationally must de- 
liver cooled fluid of not more than 
some specified maximum tempera- 
ture, must concern themselves with 
the variable nature of the atmos- 
phere. A decision in economics is 
required for each particular instal- 
lation. If the cooling tower is 
larger than required, its cost will 
be unnecessarily high. If the cool- 
ing tower is too small, it will not 
accomplish its assigned task and 
heavy monetary losses may result. 

Cooling towers are built to 
last for several years, and their 
ultimate capacity is tested during 
the summer months when wet- bulb 
temperatures reach their highest 
readings at any specific locality. 
However, the temperature se- 
quence is not the same in any two 
summers. Fig. 1 shows in a gen- 
eral way the relationship between 
fluctuating wet-bulb temperatures 
and design specifications. 

In the historical development 
of cooling tower installation, it is 
unfortunately true that personal 





Loren W. Crow is a Consulting Meteorologist. 
This paper was prepared for presentation at 
the ASHRAE Semiannual Meeting, Chicago, 
Ill., February 13-16, 1961. 
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points of view rather than basic 
detailed wet-bulb frequency data 
have often influenced the selection 
of design criteria. With a client 
who is willing to pay the bill, it is 
only natural that a conservative 
consulting engineer will tend to 
over-design. — 

If there are instances of radi- 
cal over-design, it is only natural 
that a careful engineer employed 
by a cooling tower manufacturer 


money and still produce and install 
a completely adequate tower. 

Should the manufacturer ad- 
just downward by a similar factor, 
the specifications of another more 
careful and precise consulting en- 
gineer, there is great danger of 
producing a tower which will fail. 
However, any such failure may not 
become apparent for two or three 
years after the tower is placed in 
service. The first summer, or even 
two summers following installation, 
may be abnormally cool. (See Fig. 
1.) 

In order to furnish engineers 
with adequate basic data for se- 
lecting proper design wet-bulb val- 
ues, one manufacturer of cooling 
towers has supported an extensive 
tabulation® of detailed wet-bulb 
values. Over ten million hourly 
weather observations have been 
counted by electronic tabulation 
methods to develop the actual fre- 
quency, by degrees, of wet-bulb 
temperatures at 396 locations with- 
in the United States and 36 foreign 





* A summarization of the tabulations can 
be found in the book, Evaluated Weather 





c : Data for Cooling Equipment Design. 
will find ways to save his employer Fiuor Products Company. 
Fig. 1 Illustration of variable wet-bulb tem- 
perature sequences as related to selection of 
design criteria for cooling towers (summer 
time scale schematic only) 
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locations. The time period of ob- 
servations was during the ten-year 
span, 1948 through 1957. The ma- 
terial in the published book com- 
prises the most comprehensive 
treatment of summer wet-bulb 
temperature frequencies available, 
and it is based on actual observa- 
tions made by trained observers. 


It is hoped that the expanding 
use of the published material will 
lead to more careful selection of 
design criteria and fewer and 
fewer mistakes which heretofore 
may have been due to lack of de- 
tailed weather data. 


Those concerned with design 
problems may be interested in a 
brief review of some of the topical 
material covered in the book. 


TEMPERATURE VARIATIONS 


Weather sequences are such that 
any one element such as the wet- 
bulb temperature shows a broad 
range of variability with time. This 
variability is noticeable whether 
days, months, or seasons are being 
considered. 


DAILY TEMPERATURE 
SEQUENCES 


In Fig. 2 a series of graphs of dew- 
point, wet-bulb, and dry-bulb tem- 
peratures for the lower 1000 ft of 
the atmosphere are given to show 
a typical daily pattern of tempera- 
tures and lapse rates. 

The small arrows at 9:00 a.m., 
noon, and 3:00 p.m. in Fig. 2 in- 
dicate the convection which is 
brought about by the heating of 
the air near the earth’s surface. 
Initially, conduction increases the 
dry-bulb, wet-bulb, and dew-point 
temperatures near the earth’s sur- 
face, but by the early afternoon 
hours the increased convective 
currents have brought dryer air 
down from higher elevations, and 
the dew-point is markedly de- 
creased. 

Since the wet-bulb tempera- 
ture is dependent on both the dry- 
bulb temperature and the moisture 
content of the air, the wet-bulb 
temperature is lower at 3:00 p.m. 
than it is at noon. Then it increases 
again when the convective cur- 
rents cease in the late afternoon 
hours. Note that during the night- 
time hours an inversion of the dry- 
bulb temperature occurs in the 
lower few hundred feet. 
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DEGREES—FAHRENHEIT 


Fig. 2 Typical variation of 
dew-point, wet-bulb, and 
dry-bulb temperatures in the 
lower 1000 ft of the atmos- 
phere 


At any particular location the 
maximum wet-bulb temperature is 
reached at a time when there is 
high moisture content. The dry- 
bulb temperature generally would 
not be at its record maximum for 
that location at the same time. 
Conversely, the conditions which 
exist when the dry-bulb tempera- 
ture maximum is reached will or- 
dinarily occur at periods when 
there is less total moisture content 
and thus lower wet-bulb tempera- 
tures. 

To illustrate this point, Fig. 3 
shows a comparison between the 
actual daily wet-bulb and dry-bulb 
sequences at Dallas, Texas, on the 
peak wet-bulb and dry-bulb days 
in 1957. Somewhat by coincidence, 
these two days occurred only two 
days apart in the 1957 season. 

The air mass which prevailed 
through the evening hours of July 
30 was a dry, hot mass with air 
moving from the southwest or west 
over Dallas. At midnight the dry- 
bulb temperature was 90 F and the 
wet-bulb temperature was 74F. 
The hourly sequence of wet-bulb 
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Fig. 3 Hourly sequence of 
dry-bulb and wet-bulb tem- 
peratures on hottest dry-bulb 
day and hottest wet-bulb day 
at Dallas, Texas, during 1957 
summer season 


and dry-bulb temperatures shows 
a decrease in both these elements 
between midnight and 6:00 a.m. 
A rapid increase in both wet-bulb 
and dry-bulb temperatures took 
place from 6:00 a.m. until noon, 
except for a hesitation in the wet- 
bulb climb at 9:00 a.m., probably 
caused by convective currents 
carrying moisture aloft and bring- 
ing in dry air from above. By noon 
the maximum wet-bulb tempera- 
ture was reached. This held steady 
for 2 hours as the dry-bulb tem- 
perature continued its movement 
upward. The peak dry-bulb tem- 
perature of 110 F was reached at 
4:00 p.m., at which time the wet- 
bulb temperature had decreased 
by 1F from its maximum, which 
prevailed from noon to 2:00 p.m. 

On that specific day, between 
7:00 and 8:00 p.m., the wind shifted 
and a different air mass which had 
originated in the Gulf of Mexico 
moved over Dallas. This brought 
a sharp rise in the moisture con- 
tent. July 31 was a relatively hot, 
moist day, and the peak for wet- 
bulb temperatures was reached on 
August 1. The hourly sequence 
shows a pattern similar to that 
for July 30, but the wet-bulb 
temperatures are higher while the 
dry-bulbs are lower. The maximum 
wet-bulb temperature was reached 
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Fig. 4 Average monthly and seasonal pattern 
of wet-bulb temperatures during the summer 
months of June through September at Chi- 


cago, Ill. 


on August 1 at 11:00 a.m. and con- 
tinued high through 7:00 p.m. 


The maximum dry-bulb tem- 
perature of 100 F occurred at 5:00 
p-m., six hours after the maximum 
wet-bulb temperature had been 
recorded. The temperature fell 
rapidly from this peak, being only 
95F at 7:00 p.m. Both tempera- 
tures dropped from 7:00 p.m. to 
midnight. A comparison of the 
two extreme days shows that: 


The maximum wet-bulb tem- 
perature at Dallas was reached 
when the dry-bulb temperature 
was between 90 and 95 F. 


The actual maximum dry-bulb 
temperature on the hottest dry- 
bulb day was some 15F higher 


than 95 F (110 F). 


The peak dry-bulb tempera- 
ture on the hottest dry-bulb day 
was reached when the wet-bulb 
temperature was 3F less than it 
was on the peak wet-bulb day. 


MONTHLY VARIATIONS 
OF WET-BULB TEMPERATURES 


The number of hours that the wet- 
bulb temperature is above any par- 
ticular value varies at any locality 
for the same month from year to 
year. The month of July in one 
year might have 6 or 8 hot spell 
days, whereas the next year might 
have none or only one or two. 
Should an attempt be made to 
use only one year as typical of the 
array of the climatic range of wet- 
bulb temperatures, there would be 
a great risk that this specific year 
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would not be representative of the 
longer period average. In this study, 
a 10-year sequence of data has 
been tabulated which results in 
good average indications for each 
station. 

In Table I is shown the 10- 
year July record of high- wet-bulb 
temperature frequencies at Oma- 
ha, Neb. 

The number of hours when 
the wet-bulb temperature was 73 F 
or more at Omaha during the 10- 
year period has ranged from 28 in 
1950 to 386 in 1957. The 10-year 
average is 233. 

Although values presented for 
stations in the published book are 
shown as average conditions cover- 
ing a 10-year span, it is important 
to understand that the average 
was derived from a series of data 
which reflect noticeable fluctua- 
tions for the same month or for 
the season as a whole from one 
year to the next. It is possible that 
on rare occasions a design should 
be based on the recorded highs 
rather than the averages. The nec- 
essary detailed information is avail- 
able, although it does not appear 
in the book. 


SEASONAL VARIATIONS 
OF WET-BULB TEMPERATURES 


Although the summer period 
treated in the book covers the four 
months of June, July, August, and 
September, most of the notably 
high wet-bulb temperatures occur 
during the two months of July and 
August at most stations. 

To illustrate the seasonal fluc- 


tuation in wet-bulb temperature 
frequency, the monthly pattern, 
which in turn produces the four- 
month seasonal total, is presented 
for five locations in the United 
States. 

The arrays at Chicago, IIl., 
Fig. 4, illustrate the fact that nearly 
all the top wet-bulb temperatures 
in the four-month seasonal period 
actually were contributed during 
the months of July and August; 
virtually none of the hours in the 
upper 1%, and but a few of those 
in the upper 5%, were recorded in 
June and September. 

The lower end of the array 
for the four-month seasonal period 
is comprised of hours contributed 
by the months of June and Sep- 
tember. During these two months 
it is possible to have air masses 
over Chicago which are consider- 
ably cooler and dryer than those 
experienced in the peak warm pe- 
riod of July and August. 

When low design values are 
so chosen that the entire popula- 
tion of such wet-bulb temperatures 
is not recorded in the four sum- 
mer months, June through Sep- 
tember, it would become necessary 
to estimate the numbers of such 
hours contributed by the months 
of May and October. 


HOT SPELL WEATHER 


If wet-bulb temperatures had the 
same large fluctuation in a 24-hr 
period as that which is common for 
dry-bulb temperatures, it would 
be possible in some types of instal- 
lations for the cooling tower equip- 
ment to make up during the cooler 
night-time hours much of the loss 
occurring during the peak heat 
period of the day (a flywheel ef- 
fect). 

However, in the case of wet- 
bulb temperatures, it is somewhat 
typical that during hot spells the 
wet-bulb temperatures show but 
little fluctuation during the 24-hr 
periods. 


By examination of several hot 
spell sequences at various stations 
it was determined that if one 
moves down from the top to the 
15th percentile level in the popu- 
lation of all the June through Sep- 
tember hours, this will be a value 
which will be exceeded for one or 
more full 24-hr periods per sum- 
mer season. Thus it was concluded 
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that a low recommended design 
limit should be at the 15th per- 
centile level of all hours, June 
through September. 


WET-BULB DESIGN VALUES 


The primary purpose in the prepa- 
ration of the book was to present 
the best available information in a 
manner that would be the most 
helpful to the engineer in choosing 
optimum design values. 

As previously noted, the data 
upon which the reported informa- 
tion is based were obtained from 
the most reliable sources available. 
Hourly observations in the major- 
ity of cases were made continu- 
ously for a 10-year period. The 
portion representing the 4-month 
period, June, July, August, and 
September, has been analyzed and 
the results presented in such a way 
that the designer can choose the 
specific wet-bulb temperature for 
a given locality that will be above 
the wet-bulb temperatures of any 
given percentage of the total hours 
of the period. This wet-bulb tem- 
perature is more usefully desig- 
nated as the value equalled or 
exceeded a given number of hours 
or a given percent of the total 
hours. 

There are 2928 hr in the 4- 
month summer period. A 1-% de- 
sign criterion would entail approxi- 
mately 30 hr. Therefore, a state- 
ment that a specific wet-bulb tem- 
perature had to do with the 1-% 
level would mean that for any year 
during the months of June, July, 
August, and September the normal 
expectancy would be for 30 hr to 
be at or above the noted wet-bulb 
temperature. Similarly, the 5 and 
15-% levels would have to do with 
the wet-bulbs that would be 
equalled or exceeded for approxi- 
mately 150 and 450 hr, respectively. 

The frequency array shown 
in Table II is a cumulative total 
of the number of hours at which 
the noted wet-bulb temperatures 
were equalled or exceeded, start- 
ing from the highest temperature 
and working downward through 
the entire sample of wet-bulb tem- 
peratures for each station. 

Table II is an excerpt from a 
rather entensive table which is in- 
cluded in the book, showing thie 
detailed tabulations at 432 loca- 


tions. 


92 





TABLE | 


TEN SEASONS OF JULY HIGH WET-BULB 


TEMPERATURES AT OMAHA, NEBRASKA | 





Wet Bulb, Hours 
F 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 
82 3 l 
8] 2 | | 7 
80 | 6 11 5 12 3 2 9 
79 5 9 8 7 16 9 | 3 12 
78 15 39 18 29 8 10 6 9 2i 
77 14 34 17 34 19 2@ 27 4 4 
76 18 53 2 2 2% 3 28 8655 6 68 
75 3Z 60 442 4% & 3% 8 13 
74 53 46 7 #33 2 34 53 105 7 636i 
73 38 27 6 36 66 37 42 10) oy «67 

Totals 176 274 28 I91 229 202 201 375 162 386 

TABLE Il 


HOURLY FREQUENCY OF WET-BULB TEMPERATURES 
Wet-Bulb Temperatures 


City 82 81 80 79 78 7 76 


75 74 #%73 #72 #7i j%70 6% 68 


Number of Hours During Average Summer Season (June Through September) 


That Wet-Bulb Temperatures 


Equal or Exceed the Specific Degree 


Fahrenheit Value Shown Above 


Chicago ... | 2 4 10 21 46 79 
TOMA 2.5. 2 411 29 74 165 306 
Philadelphia | 2 6 15 40 87 148 


Lubbock, Tex. | 


131 207 286 387% 504 632 751 889 
532 753 993 1241 1452 1674 1835 1981 
240 351 483 641 787 950 1107 1256 

4 12 32 91 200 386 611 876 


Wet-Bulb Temperatures at the Four Specific Frequency 


Alt. Above Sea, 


City Ft | Percent 
WAS... eos 674 77.7 
Chicago..... 623 79.0 
Philadelphia. . 114 78.4 
Lubbock, Tex. 3242 73.1 


In addition to the table, iso- 
line maps of the three design levels, 
1, 5, and 15% are presented. 

One of the truly new tabula- 
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Levels Listed Below 


5 Percent 15 Percent 50 Percent 
74.8 71.5 64.6 
77.2 75.4 70.9 
76.0 73.3 66.6 
71.5 69.8 65.9 


tions presented deals with the dry- 
bulb temperatures which occur co- 
incident with high wet-bulb read- 
ings. 

At 49 locations scattered 
throughout the entire country, 
complete coincident arrays were 
made by each degree of dry-bulb 
temperature and each degree of 
wet-bulb temperature for the higher 
summer wet-bulb temperatures. 
These stations have been given 
special treatment to show the pat- 
tern of coincident wet-bulb and 
dry-bulb temperatures which pre- 
vail in the areas represented. The 
frequency patterns are portrayed 
on psychrometric charts. 

Another feature shown for the 
first time is the presentation of 
winds which occur coincident with 
high wet-bulb readings. Velocity 
gradations and concentrations of 
direction are indicated for all sta- 
tions throughout the United States. 

Final section of the book pre- 
sents a comprehensive treatment 
of the problems faced in interpola- 
tion from the known points of 
weather station measurements to 
specific locations where cooling in- 
stallations are to be made. 
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Past-President 





Everett Owen Eastwood 


Past-President of the former 
American Society of Heating 
and Ventilating Engineers 
and Professor Emeritus of the 
University of Washington, 
Everett Owen Eastwood died 
on December 15, 1960. 


Born February 5, 1876, 
in Portsmouth, Va., he was 
the son of Matthew D. and 
Mary Anne (Thornton) East- 
wood. He was educated at 
the University of Virginia, 
achieving the degrees of C.E. 
in 1896, B.S. in 1897 and A.M. 
in 1899. In 1902 he received 
a B.S. in Naval Architecture 
from Massachusetts Institute 
of Technology, and from 1897 
to 1900 he was a Fellow in 
Astronomy at the University 
of Virginia. He married Nelle 
Dorothy Halliall on Decem- 
ber 20, 1905. During the first 
world war, he was in charge 
of special training courses for 
Marine Engineers, U.S. Ship- 
ping Board and Naval En- 
signs, Naval Recruiting Serv- 
ice at the University of Wash- 
ington. 


Professor Eastwood's 
teaching career began in 





1876 - 1960 





1904, when he joined the staff 
of Lehigh University as an in- 
structor of mechanical engi- 
neering and naval architec- 
ture. In the following year he 
was appointed Assistant Pro- 
fessor of Mechanical Engi- 
neering at the University of 
Washington, followed by his 
advancement to Associate 
Professor, Professor and Head 
of the Department. In 1947 
he was named Professor 
Emeritus. 


In 1921, Professor East- 
wood became a member of 
the former American Society 
of Heating and Ventilating 
Engineers. Instrumental in 
organization of Pacific North- 
west Chapter, he served as 
its first president and repre- 





sented that Chapter on the 
Nominating Committee from 
1928 to 1931. A member of 
Council in 1931-33, 1937 and 
1943, he was elected Second 
Vice President in 1940, fol- 
lowed by advancement to 
First Vice President in 1941 
and President in 1942. During 
1941 he also served as a mem- 
ber of the Executive Commit- 
tee, Chairman of the F. Paul 
Anderson Award Committee 
and Chairman of the Advi- 
sory Committee for the Pa- 
cific Heating and Air Condi- 
tioning Exposition. 


Author of many tech- 
nical magazine articles, he 
was, in 1930, Associate Editor 
of Engineering and Finance, 
as well as Consulting and 
Contributing Editor of Heat- 
ing, Piping and Air Condi- 
tioning. 


Fellow of the American 
Society of Mechanical Engi- 
neers, he was its Manager 
from 1923-26 and Vice Presi- 
dent from 1926-28. From 
1929-31 he represented that 
Society on the American En- 
gineering Council. 








FEBRUARY 1961 
























Meetings ahead 





February 10-11—Air Conditioning and 
Refrigeration Wholesalers, Annual 
Convention, Chicago, III. 


February 13-16 — American Society 
of Heating, Refrigerating and Air 
Conditioning Engineers, Semiannual 
Meeting, Chicago, Ill. 


February 13-16 — 15th International 
Heating and Air-Conditioning Ex- 
position, Chicago, IIl. 


March 5-8 — National Association of 
Frozen Food Packers, Annual Con- 
vention and Exposition, Dallas, 
Texas. 


March 27-30—National Association of 
Refrigerated Warehouses, Annual 
Meeting, San Francisco, Calif. 


March 27-31 — Third National Sym- 
posium on Temperature. Sponsored 
by the American Institute of 
Physics, Instrument Society of 
America and National Bureau of 
Standards, Columbus, Ohio. 


April 5-7—Gas Appliance Manufactur- 
ers Association, Annual Meeting, 
Boca Raton, Fla. 


April 11-14 — 2nd International Re- 
frigeration and Air Conditioning 
Exhibition and Technical Conven- 
tion, sponsored by World Refrig- 
eration, London, England. 


April 20-22 — Refrigeration Research 
Foundation, Annual Meeting, Palm 
Beach, Fla. 


April 23-27 — National Association of 
Refrigerated Warehouses, Annual 
Meeting, Palm Beach, Fla. 


April 23-27 — Oil Heat Institute, 39th 
Annual Convention, Washington, 


D. C. 


May 22-25—Design Engineering Show, 
Detroit, Mich. 


June 12-15—National District Heating 
Association, 52nd Annual Meeting, 
Portsmouth, N. H. 


June 12-15 — Institute of Boiler and 
Radiator Manufacturers, Annual 
Meeting, Absecon, N. J. 


June 26-28 — American Society of 
Heating, Refrigerating and Air 
Conditioning Engineers, 68th An- 

nual Meeting, Denver, Colo. 
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News of ASHRAE members 


Honors and recognitions 


E. R. Queer, Fellow ASHRAE, past-President of the 
former ASHAE and Director and Professor of Engineering 
Research, Pennsylvania State University, has been ap- 
pointed to the Air Pollution Commission in the State of 
Pennsylvania. This Commission, established by a General 
Assembly Act in January, 1960, consists of five govern- 
mental and six public members. Professor Queer is cur- 
rently a member of the ASHRAE Executive and Long 
Range Planning Committees. 





Keith T. Davis, Manager of Gas Air Conditioning, Bryant Manufacturing 
Company, has been elected to the Board of Trustees of the National Warm 
Air Heating and Air Conditioning Association. Re-elected Second Vice Presi- 
dent is Harold P. Mueller, Jr., President of the Mueller Climatrol Division 
of Worthington Corporation. 


Ralph C. Downing and B. J. Eiseman, Jr., have been named to the newly- 
created position of Technical Associate by E. I. duPont de Nemours & Com- 
pany. This title is awarded to scientists who have achieved recognition as 
experts in their fields of applied research and who have contributed significantly 
to the work of the Freon Products 
Division. Dr. Downing, who received 
his Ph.D. in chemistry from the Uni- 
versity of Virginia, joined duPont in 
1941 as a research chemist at the 
Jackson Laboratory in Deepwater 
Point, N.J., and in 1948 was as- 
signed to the Freon Products techni- 
cal sales service section. He _ has 
written technical articles on fluorine 
chemistry, refrigeration and aerosol 





DOWNING EISEMAN 


propellents. Dr. Eiseman received his Ph.D. from Massachusetts Institute of 
Technology, where he worked for a year as a research associate. He joined 
duPont in 1941 as a chemist, and for the past 11 years his research has been 
predominantly in the field of fluorocarbon compounds and their application 
as refrigerants. 


Tony C. Min, Associate Professor of Mechanical Engineer- 
ing, Auburn University, recently was awarded a National 
Science Foundation Science Faculty Fellowship. He plans 
to carry out his Fellowship program at the University of 
_ & Minnesota, starting next fall. Prior to joining the instruc- 
‘| | tional and research staff at Auburn in 1957, Professor 
Min was a research engineer at the ASHRAE Research 


Woe Laboratory in Cleveland. He has been active in the TAC, 
, RAC and TC of the Society. 


New jobs 


Erich J. Kocher, Chief Engineer of Vilter Manufacturing Company, has been 
elected a director of the company. Joining the organization in 1937, he served 
in both manufacturing and engineering capacities before being named Chief 
Engineer in 1945. He is an alumnus of Marquette University. 





Frank J. Versagi has been named Editor of Air Conditioning, Heating & 
Refrigeration News. Technical Editor since 1957, he will continue to direct 
technical editorial activities. 


Sidney L. Gayle, Vice President of Long Island Chapter, ASHRAE; Leonard 
D. Carr, immediate past-President of New York Chapter; and Harry A. King 
have joined to form the sales office of Gayle, King & Carr, Inc., manufacturers’ 
representatives in the heating and air conditioning field. Manufacturers rep- 
resented by the new organization are Cambridge Filter Corporation, Universal 
Diffuser Corporation, Airtherm Manufacturing Company, Mammoth Furnace 
Company, Silence, Inc., and Thermal Engineering Corporation. 
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Richard W. Lehman has been promoted to Manager of the Buffalo, N. Y., 
sales office of Trane Company. A sales engineer in that office since 1951, he 
is a 1950 graduate of the University of Buffalo. 





Raymond J. Fehrenbach has been appointed Vice Presi- 
dent for Manufacturing of Thermo Equipment Corpora- 
tion. He had joined the organization in 1959. Formerly 
an engineer, supervisor at E. I. duPont de Nemours & 
Company, Inc., Atomic Energy Division, he designed and 
developed equipment and plants for separation of nuclear 
reactor product materials while in that post. He has 
also been in supervisory positions at several of the 
facilities of the duPont-operated Atomic Energy Commis- 
sion Savannah River Plant. 


A. J. Horn, 1961 President of the Los Angeles Institute of Heating & Air 
C onditioning Industries, will head the newly created Engineering Services 
Department which merges and expands the previous Sales Engineering De- 
partments of Payne Company and Day & Night Manufacturing Company. 
Most recently associated with the Day & Night organization in both sales 
and engineering capacities, he was formerly with Payne Company for many 


years. 


John P. Soule, in his new post as Product Manager, Terminal Air Conditioning, 
American Radiator & Standard Sanitary Corporation Industrial Division, will 
be responsible for product development and marketing. He will have his 
office in Dearborn, Mich. A graduate of Stevens Institute of Technology, he 
joined the Plumbing and Heating Division in 1951. In 1956, he was made 
Manager, Commercial Heating and Cooling Systems, and later Manager of 
Hydronic Air Conditioning. 


John A. Holbrook, a specialist in hospital and _institu- 


tional engineering problems, has been appointed to the 
staff of A. T. Kearney and Company. Prior to joining 
this organization, he served as administrative engineer 
at Presbyterian-St. Luke’s Hospital. A graduate of the 
University of Iowa, he is a member, in addition to 
ASHRAE, of the American Hospital Association, National 
and Illinois Societies of Professional Engineers and Na- 
tional Fire Protection Association. 


Joseph A. Cutler, President and General Manager of John- 
son Service Company since 1938, has been elevated to 
Chairman of the Board. Following his graduation from 
the University of Wisconsin in 1909, he stayed on as an 
instructor. Three years later he joined Johnson as a sales 
engineer. In the succeeding years he served as branch 
manager, central district manager and Vice President of 
Sales. He has also been Chairman of the Executive Com 
mittee, which responsibility he will retain in his new post. 





Retirements 





Richard D. Madison, ASHRAE Fellow, has retired after 41 years of service 
with Buffalo Forge Company. Joining the company in 1919, he was ap- 





pointed Director of Research in 1954 and has served 
subsequently as an engineering consultant. Well known 
as the Editor of “Fan Engineering,” having made the 
first revision to this handbook in 1925, with later re- 
visions in 1933, 1938, and 1948, he also has contributed 
a number of papers resulting from his work on fan design; 
his paper on the subject of elbow loss is still a standard 
reference. A member of the former ASHAE since 1926, 
he has served on the Research Committee, Publications 
Committee and TACs on Air Distribution, Sound and 
Vibration and Physiological Research. He has been a 


member of the joint ASHRAE-NAFM Sound Test Code Committee and a 
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Others 


ATE SAYLUG-— 


noise . . . caused by most ventilating 
systems originates, in many cases, 
within the fan. Here the theory of 
propagation of broad band noise in 
a cylindrical duct is compared with 
measurements and reasonable agree- 
ment is found. Suggested, so that the 
sound power flow may be calculated 
from the measured sound pressure, 
is a single measuring position. It 
is contended that a simple windshield 
over a microphone will suffice for 
measurements on most ventilating 
fans. Journal of the Institution of 
Heating and Ventilating Engineers, 
December 1960, p. 306 (British). 


air pollution . . . measurement tech- 
niques have become increasingly im- 
portant research projects as public 
interest and concern over air pollu- 
tion has grown. These techniques 
range from sampling devices mounted 
on aircraft to time-lapse photography 
of low-level inversions to gauging the 
cellular and subcellular effects of 
pollutants on experimental animals. 
To further exchange of information 
on current research, methods and 
findings, the Public Health Service 
sponsored an Air Pollution Research 
Seminar. Summaries of the 81 pa- 
pers given at this forum are presented 
herewith. Public Health Reports, 
December 1960, p 1173. 


induced draft fans . . . coupled 
with stub stacks can eliminate the 
need for tall stacks on buildings with 
conventional cast iron and steel heat- 
ing boilers. Fast, simplified proce- 
dures cited as resulting in adequate 
fan capacities with margin for un- 
foreseen conditions, but avoiding ex- 
cesses of capacity, are developed here. 
A discussion of this method explains 
why induced draft-fans are needed, 
as well as aiding in determination of 
fan requirements for heating boiler 
service, when there is an existing 
stack to be utilized or where the stack 
recommended by the boiler manufac- 
turer can not be used. Air Condition- 
ing, Heating and Ventilating, Decem- 
ber 1960, p 51. 
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ested in this proposed Refrigeration and Ther 


electric Bulletin and would accept a charge of $1.50 or $3.00. 


SIGNATURE .. 


~ As announced previously in your ASHRAE JOURNAL 


(October, November and December) the Publications 
Committee has authorized the issuance of two new 
BULLETINS, provided these can be made available 
upon a self-liquidating basis. 


The proposed REFRIGERATION BULLETIN would 
be a 40-page printing of the full text of Chapter 57 
as prepared originally for the ASHRAE GUIDE AND 
DATA BOOK and inclusion of an extensive reference 
to thermoelectricity as applied to refrigeration practice. 


The proposed CAPILLARY TUBES BULLETIN would 
be a similar printing of the full text of a chapter pre- 
pared for the same purpose. 


Both of the Chapters had to be reduced greatly in 
length below original anticipations and thus only con- 
densed versions will appear in the 1961 GUIDE AND 
DATA BOOK. In their BULLETIN forms each chapter 
would be complete as to text and illustrations. 


However, as issuance is authorized only upon a 
self-liquidating basis, it is essential for ASHRAE Head- 
quarters to estimate the minimum quantity to be 
ordered prior to publication. Please indicate your in- 
terest in purchasing either or both of these BULLETINS 
upon the coupons below. If you have ordered already, 
do not repeat, unless you wish additional copies with- 
in the price range indicated. 


Unless enough orders are received shortly to total 
the required minimum, these BULLETINS will not be 


published. 


NAME .. 


would accept a charge of $1.50 or $3.00. 
SIGNATURE ......... 
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Central Residential Air Conditioning 






Had Big Advance in 1960 


Biggest news of 1960 in the air- 
conditioning and refrigeration field 
was the “breakthrough” in the in- 
stallation of central residential 
equipment by builders of new 
homes. To be sure, in previous 
years there had been a consider- 
able volume of equipment installed 
in homes. But in 1960 the builders 
of many medium- and _ low-cost 
development homes began includ- 
ing central air conditioning as 
standard equipment. In previous 
years central systems had been 
standard equipment in higher- 
priced homes, and had been op- 
tional to the buyers of low- and 
medium-priced homes. Reports re- 
ceived from all sections of the 
country—north and south—indicate 
that buyers are demanding central 
residential air-conditioning; hence 
the noticeable trend. 

In the field of large central 
station systems, such as are used 
in hotels, apartments, office build- 
ings, stores and other multi-room 
buildings, the industry feels safe in 
estimating that these installations 
will have been up at least 10 per 
cent in 1960 over 1959, when all 
the returns are in. Total installed 
value of such systems in 1959 was 
more than $715 million, and it 
seems probable that the 1960 figure 
may well be in the neighborhood 
of $800 million. 

These big systems, which gave 
most Americans their first taste of 
air-conditioning in the pre-world 
War II days, still account for the 
largest share of the industry’s sales, 
and offer quite a great potential in 
the industrial field, where only 
about 10 per cent of all factories 
are now air-conditioned. We in the 


G. S. Jones, Jr., is Managing Director of the 
Air-Conditioning and Refrigeration Institute. 





G. S. JONES, JR. 
Member ASHRAE 


industry feel that the case histories 
of factories and offices whose effici- 
ency indices have gone up sharply 
with the installation of air-condi- 
tioning are beginning to have a 
cumulative effect on non-air-condi- 
tioned establishments,. and _ that 
1961 and subsequent years of the 
60’s will see a snowballing in the 
percentage figure for air-condi- 
tioned work places. 

Automotive air-conditioning is 
becoming a bigger factor each year, 
as the manufacturers of cars of all 
sizes produce an increasingly large 
number of models factory-equipped 
with air-conditioning and the size 
of the industry which manufactures 
units for so-called field installation 
continues to increase. While the 
automotive air-conditioner has not 
reached the widespread use that 
the automobile heater has achieved, 
its popularity is increasing, and the 
day may not be too far distant 
when 50 per cent of all automo- 
biles may be equipped for comfort 
in summer as weil as in winter. 
The Society of Automotive Engi- 
neers has estimated that by 1962 
one in nine cars will be air-condi- 


tioned, and 25 per cent of all cars 
produced within five years will be 
factory-equipped with air- condi- 
tioning. 

In the field of commercial and 
industrial refrigeration, the longer- 
established phase of - mechanical 
cooling, 1960 has been, as indi- 
cated above, quite a good year for 
most of the many products covered 
in this broad category, and fore- 
casts of increased marketing fa- 
cilities for foods, more than three- 
fourths of which are cooled at some 
point along the route from pro- 
ducer to consumer as well as build- 
ing outlook and developments in 
scientific and defense applications, 
all point to a further step-up in 
utilization of the equipment which 
is necessary to the daily movement 
of the nation’s food supply, medi- 
cal and scientific welfare, and de- 
fense operations. 

Military uses for specialized 
cooling equipment have shown 
great growth in the past few years, 
as highly-intricate electronic proc- 
esses, weapons systems, test fa- 
cilities, supersonic aircraft, and 
nuclear-power applications have 
become an ever-greater part of the 
nation’s defense equipment. As 
these developments, and those 
which grow out of them, progress 
even further, the essentiality of 
mechanical refrigeration to their 
production and operation will be- 
come more apparent and vital. 

Today, after a year in which 
business activity generally has been 
reported as “spongy,” our industry 
can look back on 1960 as one in 
which it has not only held its own, 
but has shown concrete gains in 
most areas — and still looks ahead 
to the greatest decade in history. 
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ASHRAE OFFICERS, DIRECTORS, COMMITTEEMEN 


June 1960—June 1962 
S. Harris 


OFFICERS BOARD OF DIRECTORS 

President Past Presidents January 1960—June 1961 
Walter A. Grant D. D. Wile J. H. Fox 

First Vice President A. J. Hess Walter Heywood (1) 


R. H. Tull 
Second Vice President 

J. Everetts, Jr. 
Treasurer 

John E. Dube 
Executive Secretary 

R. C. Cross 





Executive Secretary 
Emeritus 
M. C. Turpin 


EXECUTIVE 
Walter A. Grant, Chairman 
R. H. Tull 
J. Everetts, Jr. 
John E. Dube 
D. D. Wile 
A. J. Hess 
Cecil Boling 
H. F. Spoehrer 
E. R. Queer 


FINANCE 


John E. Dube, Chairman 
F. Y. Carter 

W. L. McGrath 

H. G. S. Murray 

R. H. Tull 

Walter A. Grant, ex-officie 
J. Everetts, Jr. ex-officio 

E. P. Palmatier, ex-officio 


ADVERTISING 


F. Y. Carter, Chairman 
M. M. Herrick 

P. J. Marschall 

C. M. Wilson 

John E. Dube, ex-officio 
G. R. Munger, ex-officio 


RESEARCH FUND RAISING 
A. Giannini, Chairman 
S. F. Gilman 
H. G. S. Murray 
R. A. Sherman 
R. G. Werden 


GENERAL and ADMINISTRATIVE 
COORDINATING 

R. H. Tull, Chairman 

F. H. Buzzard 

G. J. Finck 

J. B. Chaddock 

Merl Baker 

W. L. Holladay 

A. J. Hess 

P. J. Marschall 

C. L. Hall 

K. M. Newcum 

G. W. F. Myers 

C. M. Ashley 

L. Buehler, Jr. 

R. Werden 

V. D. Wissmiller 


TECHNICAL COORDINATING 
R. H. Tull, Chairman 
R. A. Line 
Lincoln Bouillon 
P. B. Christensen 
G. R. Munger 
W. P., Chapman 
W. L. McGrath 
E. P. Palmatier 
N. B. Hutcheon 
P. W. Wyckoff 
A. S. Decker 


98 


Cecil Boling 
H. F. Spoehrer 
E. R. Queer 


January 1960—June 1962 


John Chandler 
George Linskie 


J. G. Woodroof (IV) 
V) 


James Downs ( 


W. 
W. L. McGrath 


Donald Angus (II) J. W. May 
E. K. Wagner (III) 


Axel Marin 
G. B. Rottman 
V. D. Wissmiller 


J. F. Naylor, Jr. (VII) 
W. J. Collins, Jr. (VIII) 


T. J. White (X) 


L. K. Warrick (VI) 
Fred Janssen (IX) 


GENERAL COMMITTEES 


Members At Large 
C. R. Fagerstrom 
C. B. Gamble 
P. N. Vinther 


DIVISIONAL ADVISORY 
John H. Fox, Chairman 


Heating Section 
John H. Fox 
W. S. Harris 
Axel Marin 


Refrigeration Section 


J. W. Chandler 
W. L. McGrath 
V. D. Wissmiller 


Air Conditioning Section 
G. A. Linskie 
J. W. May 
G. B. Rottman 


REGIONS CENTRAL 
J. Everetts, Jr., Chairman 
Regional Directors 
John H. Fox, ex-officio 


CHAPTERS REGIONAL 
Regional Directors 
Delegate and Alternate 
for each chapter 


LONG RANGE PLANNING 
J. D. Kroeker, Chairman 
D. D. Wile, Vice Chairman 
F. H. Faust 
P. B. Gordon 
E. R. Queer 
S. J. Williams 


ADVISORY BOARD 
All living Past Presidents 


ADMISSIONS and ADVANCEMENTS 
F. H. Buzzard, Chairman 
G. J. Finck, Vice Chairman 
J. W. Chandler 
D. H. McCuaig 
W. J. Olvany 
M. C. Turpin 


CHARTER and BY-LAWS 
F. H. Faust, Chairman 
W. Cooke, Vice Chairman 
Fred Janssen 


EDUCATION 
J. B. Chaddock, Chairman 
Merl Baker, Vice Chairman 
B. W. Farnes 
M. Kalischer 
R. G. Nevins 
J. H. Spence 


EXPOSITION 
J. W. James, Chairman 
H. F. Spoehrer, V. Chairman 
P. K. Barker 
L. N. Hunter 
R. Luscombe 
D. Petrone 
P. J. Marschall, ex-officio 


GUIDE AND DATA BOOK 
P. B. Christensen, Chairman 


W. L. McGrath, 
Vice Chairman 

P. R. Achenbach 

F. H. Buzzard 

J. L. Ditzler 

W. H. Divine 

W. G. Hole 

C. F. Kayan 

M. W. Keyes 

P. J. Marschall 

S. P. Soling 

P. N. Vinther 


G. R. Munger, ex-officio 


HONORS and AWARDS 
W. L. Holladay, Chairman 
A. J. Hess, Vice Chairman 
L. Buehler, Jr. 
J. H. Fox 
A. C. Gowdy 
W. R. Woolrich 


INTERNATIONAL RELATIONS 
R. C. Jordan, Chairman 
C. F. Kayan, Vice Chairmar. 
L. Amman 
A. J. Dangoia 
J. Galazzi 
H. Parli 
A. Rebel 
A. Silvera 
Zurich correspondent, 

ex-officio 
Panama correspondent, 
ex-officio 


MEETINGS ARRANGEMENTS 


P. J. Marschall, Chairman 
C. L. Hall, Vice Chairman 


STAFF 


Technical Secretary 
A. T. Boggs, III 
Director of Research 

B. H. Jennings 
Assistant Secretary— 
Membership 

F. W. Hofmann 
Assistant Secretary— 
Public Relations and 
Fund Raising 

J. H. Cansdale 
Assistant Secretary— 
Meetings 

Julia I. Szabo 
Assistant to Treasurer 

Martha Flaherty 
Editor-Guide And Data Book 

C. H. Flink 
Editor-Journal 

E. R. Searles 
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PROFESSIONAL DEVELOPMENT 


C. M. Ashley, Chairman 

L. Buehler, Jr., Vice Chairman 
C. S. Field 

W. Harris 
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PROGRAM 


R. A. Line, Chairman 
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W. R. Moll 
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PUBLICATIONS 


John A. McLean, Chairman 


G. R. Munger, Chairman 
W. P. Chapman, 


P. B. Redeker 
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E. P. Palmatier, Chairman 
N. B. Hutcheon, Vice Chairman 


ASHRAE-AIA COOPERATION 


J. E. Haines, Chairman M. F. Blankin, Chairman 
A. J. Hes 


C. W. Pollock PUBLIC RELATIONS STANDARDS 
R. G. Raney R. G. Werden, Chairman P. W. Wyckoff, Chairman 
E. Von Arb V. D. Wissmi : : A. S. Decker, Vice Chai 
J. A. McLean, Jr., ex-officio B. W. —™ a H. Gilkey , oe 
K. Gould J. Klassen T. B. Simon 
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K. O. Schlentner 
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UEC FUND RAISING 
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P. B. Christensen, ex-officio P. H. Yeomans T. B. Crider J. H. Dube, ex-officio 


P. J. Marschall 


E. P. Palmatier, ex-officio 





Vortex Tube Cooling for Supersonic Craft 


Separation of hot from cold mole- 
cules in shock-compressed air, by 
means of the Hilsch vortex tube, 
may provide direct air cooling of 
electronic equipment in coming 
supersonic aircraft. 

As projected by engineers of 
the Heat Transfer Laboratory of 
the Hallicrafters Company, the 


tube will act much as does a cream 
separator, except that it has no 
moving parts. Its function is to 
separate the lower energy (lower 
temperature) molecules of a stream 
of compressed air at elevated 
temperatures. 

Equipment to be cooled will 
be housed in a “pod” attached to 


Proposed Hilsch vortex tube ap- 
plication for supersonic equipment 


“Pop” 


CONTROL VALVE 





SHOCK WAVE 


SHOCK 
COMPRESSED 
AIR 


é 


A 


INNER 
BODY 








HOT AIR 
To 
EXHAUST 


ENTRANCE 


* ORIFICE 














view A-A 


FEBRUARY 1961 





the aircraft. An inlet resembling 
that of a ram jet engine will admit 
shock compressed air to the Hilsch 
tube. 

Air enters the tube tangen- 
tially and is spiralled into a vortex. 
A strategically placed orifice bleeds 
off the low energy particles for 
equipment cooling while the hot- 
ter high energy air particles are 
exhausted outboard. A valve in the 
hot line controls the relative air 
flows, effectively regulating the air 
temperature downstream from the 
orifice. 

With an ambient air tempera- 
ture of 60F, the stagnated tube 
inlet air temperature of an aircraft 
at Mach 2, sea level altitude, is 
474F. Based on the Maxwell- 
Boltzman distribution of air mole- 
cule velocities under these con- 
ditions, it may be demonstrated 
that 65% of the air molecules ac- 
cepted by the tube have a mean 
velocity corresponding to an air 
temperature of 131 F. Ideally, 1.0 
lb of air per min at 131 F can be 
extracted from every 1.54 lb/min 
of air at 474 F entering the vortex 
tube. 

Allowing for considerably less 
than ideal performance, engineers 
feel the simplicity of the Hilsch 
tube promises sufficient savings in 
weight, space, power and cost over 
mechanical refrigeration systems to 
become a strong contender for con- 
sideration in future aircraft de- 
designs. 
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What ASHRAE Chapters are doing 


Discussions at recent meetings contrasted electric energy with 


natural gas and electric with steam absorption refrigeration. 
Other equipment highlighted includes centrifugal pumps, refrig- 
erant distributors and double-duct high velocity systems. 


PHILADELPHIA ... At the pre-dinner educational 
session on December 8th, Walter E. Rosengarten 
of Philadelphia Electric Company presented an illus- 
trated talk on “Gas-Fueled Air Conditioning Equip- 
ment.” 

Francis H. Buzzard of Charles S. Leopold 
Engineers, Inc., spoke on “Some Unusual Problems 
in Heating and Air Conditioning Design,” illustrat- 
ing his discussion with slides. Installations described 
included the New York Stock Exchange and Madison 
Square Garden. 
who's doing what . A. C. Caldwell and H. H. 
Erickson were presented with Life Member certi- 
ficates at the December meeting. 


KANSAS CITY Humidification of residential, 
office and industrial buildings was discussed by 
Vice President Lewis of Walton Laboratories, Inc., 

guest speaker at the December 5th meeting. Fol- 
lowing his talk was a question and answer period. 
who's doing what... James Dukelow, Chairman 
of the Membership Committee, reported 14 new 
Chapter members. 


DAYTON .. . Presenting the results of a recently 
conducted survey, Consulting Engineer Daniel C. 
McCoy spoke at the December meeting on “Tobacco 
Smoke — What To Do About It?” Indicated in this 
survey is that a greater percentage of people 
(smokers as well as non-smokers) is annoyed by 
tobacco smoke. This annoyance ranges from slight 
irritation to nausea and is caused by both fresh 
smoke and “play-back” of stale smoke retained by 
clothing, air conditioner coils and other materials. 

Speaker McCoy pointed out that none of the 
three principal methods of dealing with the tobacco 
smoke problem in air conditioning systems is wholly 
satisfactory: dilution with outside air requires large 
quantities of air; electrostatic precipitation removes 
particles but not gases; activated carbon requires 
periodic servicing. Suggested was a return to re- 
strictions on smokers. 

James H. Downs, Region V Director, appeared 


CHAPTER MEETING DATES 


Feb. Mar. Apr. 


Alamo - - - Central Pennsylvania 
Arkansas 21 21 18 Cincinnati 

Atlanta 13 13 10 Cleveland 

Austin 16 16 20 Columbus 
Baltimore 2 2 6 Dallas 

Baton Rouge 15 21 18 Dayton 

Boston Fl Paso 

British Columbia 15 15 12 Evansville 

Central Arizona 6 6 3 Florida West Coast 
Central Indiana 25 14 ll Fort Worth 
Central Mici.igan 14 14 ll Golden Gate 
Central New York - 8 Hampton Roads 


Central Oklahoma 13 13 10 Houston 


before the membership to outline advantages to 
ASHRAE and to the engineering profession ‘of the 
United Engineering Center Building. 

who’s doing what... N. O. Mitchell is Commit- 

tee Chairman for the local UEC Building Fund 

Drive. Committee members are B. Booher, P. H. 

Hopper and R. L. Kiefer. 


ST. LOUIS . . . Members attending the December 
19th meeting heard John H. Carter of Frick Com- 
pany moderate a panel discussion on “Industrial 
Refrigeration.” 

Reporting on “Problems of Large Users,” 
Robert L. Best, Superintendent of Utilities at An- 
heuser Busch, detailed difficulties encountered by 
his company. Refrigeration units in the organization's 
six plants range from 150 to 6500 ton in capacity 
and from belt-driven to balance VW and centri- 
fugal systems. Utilized in one plant are halogenated 
hydrocarbon refrigerants, the others use ammonia. 
Brine, such as salt, glycol or alcohol, is used by all. 
Refrigeration equipment in two plants is turbine- 
driven; the rest is electrically-driven. 

Ammonia will compete with halogenated hy- 
drocarbon refrigerants in every way except in the 
matter of safety, speaker Best contended, and econ- 
omic considerations dictate its use. Problems of the 
large user outlined by him include repair parts, 
humidity control, oil return, brine corrosion and 
floodback. 

Designed to be used for comfort or process 
control, “Absorption and Centrifugal Systems” were 
discussed by Charles O. Beacham, Sales Engineer 
of Carrier C orporation. Company records, he stated, 
show that with use of air conditioning there has 
been a 7 to 14% increase in production, 30 to 40% 
lower emplovee turnover and less absenteeism. 

“Reciprocating Compressor Systems” were 
covered by William Norris, District Manager of 
Vilter Manufacturing Company. A major problem 
cited by him is valve life, as they are affected by 
excessive discharge temperature or flooding. Current 
design limitations on valves used in reciprocating 
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~- - Illinois-Iowa Leen 20 20 7 
13 13 10 Inland Empire . . i 13 10 
20 20 17 eee ‘ ; . ae 13 10 
20 20 17 Jacksonville ........ on - -- 
14 14 ll Johnstown ...... a 14 1l 
20 20 17 Kansas City .... ary 6 6 14 
7 7 4 La Ville de Quebec ‘ 14 14 ll 
— — _- Long Island - _- - 
ee re ; 13 13 10 
-- - -- Manitoba ....... : . & 23 27 
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compressors limit the velocity of ammonia to 12,000 
fpm and of halogenated hydrocarbon refrigerants 
to 6000 fpm. From single piston, slow speed com- 
pressors, progress has been made to multiple piston, 
high speed machines. Current limiting speed on the 


piston is 600 fpm. 


TUCSON Speaking before this group on De- 
cember 6th, William S. Schock of Dow Chemical 
Corporation covered the “History of Thermal In- 
sulation” and showed a film on Styrofoam. 

who's doing what R. E. Joachim, Chairman 
of the local UEC Fund Drive, reported that this 
Chapter has ‘attained 30% of its goal. 


WESTERN MICHIGAN Current trend in design 
when “Building Automation into Control Centers” 
is for smaller units still capable of providing ex- 
tensive information. Speaking at the December 12th 
meeting, Don Plociennik of Johnson Service Com- 
pany stated that transmission of information is 
usually by pneumatic or electrical impulse. Slides 
of control centers and their application were shown. 


CENTRAL PENNSYLVANIA Comparing refriger- 
ation installations here and in Poland, Otto J. Nuss- 
baum of Kramer Trenton Company spoke at the 
December meeting. Slides were shown of various 
installations in Poland, mainly antiquated and crude, 
and then of the latest in packaged units. 


SACRAMENTO VALLEY Discussing basic princi- 
ples of thermodynamics relating to refrigeration, 
William Nero, speaking at the December 7th meet- 
ing, emphasized temperature-entropy relationships 
during mechanical cooling for air conditioning. 
who’s doing what . . . Lester O'Meara commented 
at the December session on affairs of the Engineer- 
ing Council and noted legislation of interest to 
engineers. 


PUGET SOUND One of the largest refrigeration 
plants in the country, the Glen Canyon Dam in- 
stallation, was described by Robert E. Lucas of 
Lewis Refrigeration Company at the December 
meeting. Slides illustrated major features of the 
project. 


NORTHEASTERN OKLAHOMA Present as special 
guests at the December 19th meeting were several 
architects, school board members and school main- 
tenance personnel. Speaker of the evening was 


Feb. Mar. Apr. 
Middle Tennessee 14 14 1l Northern Alberta 
Minnesota 13 13 10 Northern Connecticut 


Mississippi. 27 27 24 Northern Ohio 
Mobile .... 27 27 24 Ontario 
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New Orleans - -- Pittsburgh 

New York 28 28 25 Puget Sound 
Niagara Frontier 6 6 3 Rhode Island 
Niagara Peninsula 7 7 4 Richmond 

North Alabama — -— _ Rochester 

North Jersey - — Rocky Mountain 
North Piedmont 10 10 14 Sacramento Valley 
Northeastern New York 16 20 18 St. Louis 


Northeastern Oklahoma - -- ~- San Diego 


FEBRUARY 1961 


G. B. Wadzeck, Superintendent of Schools, San 
Angelo, Texas. 

Using slides, Superintendent Wadzeck began 
by showing how the teaching program in his dis- 
trict has progressed in the last 50 years. He pointed 
out that the program must include modern teaching 
aids, such as motion pictures, television and group 
lectures, if students are to get as much from the 
curriculum as they should. 

To accompany this enriched program of study, 
physical facilities, speaker Wadzeck stated, must 
be of quality that will instill a desire for greater 
learning. In San Angelo the completely air “condi- 
tioned elementary and high schools are cited as 
having increased pupil and teacher efficiency by an 
estimated 20 to 25%. These schools were built at a 
cost less than or equal to that of conventional build- 
ings; savings in maintenance have been noted. 


MONTREAL Speaking on “Refrigerant Distribu- 
tors for Direct Expansion Multi-Circuit Evaporators” 
at a recent meeting, W. H. Krack of Sporlan Valves 
discussed development of the cooling coil. Addition 
of coil fins and introduction of halogenated hydro- 
carbon refrigerants, he stated, produced a higher 





Receiving a Certificate of Apprecia- 
tion from Montreal Chapter President 
Guy Forget (at left) is Ernest N. 
Jungbluth 


evaporative pressure drop. In order to feed tubes 
uniformly, an attempt was made to put a header 
on the coil. The refrigerant distributor was de- 
veloped to fill this need. Most satisfactory, the 
speaker contended, was the aerofin distributor, a 
centrifugal unit which could be mounted in any 
way. This has been replaced by a pressure-drop 
distributor. 

who's doing what... Ernest N. Jungbluth, shown 
with Chapter President Guy Forget, was presented 


Feb. Mar. Apr. Feb. Mar. Apr. 
San Joaquin a — 


9 16 13 Savannah - — 
- Shreveport 16 16 20 

6 6 11 South Carolina 20 20 wi 
16 16 13 South Florida 14 14 11 
South Piedmont Re — _ 

Southern Alberta 21 21 18 

9 9 13 Southern California 20 13 10 
20 20 17 Southern Connecticut 9 9 13 
14 14 ll Toledo - 6 3 
9 8 12 Tucson 7 7 4 
- Utah 17 17 21 

1 1 5 West Texas 24 24 28 
- -_ Western Massachusetts 16 16 20 

: - Western Michigan 6 13 10 
16 20 17 Wichita 20 20 17 
14 14 ll Wisconsin 20 20 17 
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with a Certificate of Appreciation for continued 
interest and cooperation in the affairs of the Society 
and the industry in general. Instrumental in or- 
ganizing Quebec Section of the former ASRE, he 
was first Chairman of Montreal Section. Also hon- 
ored was Edward T. Cockman, a long-time Society 
member. 


CLEVELAND .. . Shown at the December meeting 
was a movie on “Project Mercury,” the purpose of 
which is placing of a manned space capsule in orbit 
around the Earth and recovering it intact. Guest 
speaker was Harold Schmidt, a rocket propellant 
engineer with the National Aeronautical and Space 
Administration. 

First part of the film detailed design of the 
capsule from initial wind tunnel tests with various 
models to launching of an Atlas rocket with an 
actual capsule. In the second part of the film were 
shown the seven men participating in this program 
and some of the preparatory training they are re- 
ceiving. 


NEW ORLEANS... “Why Electric Energy for Heat- 
ing and Cooling?” and “W hy Natural Gas for 
Heating and Cooling?” were the topics of E. I. 
Blanchard of Louisiana Power and Light Company 
and I. E. Rowe of United Gas Corporation, respec- 
tively, guest speakers at the December 13th meet- 
ing. 

Speaker Blanchard discussed how the ice plant 
load, which in past years contributed substantially 
to his company’s revenue, has been replaced by 
the air conditioning load. A general discussion on 
heat pumps indicated that, in this area, the air-to- 
air system was most practical, with supplemental 
heating recommended. He elaborated on the fact 
that electric heating is low in initial and maintenance 
cost, flexible, flameless, dependable and that no 
heat is lost up the stack. 

Also pointed out were various applications 
which lend themselves to use of heat pumps. On all 
installations the need for stacks, boilers and main- 
tenance engineers is eliminated, reducing cost of 
the system. Speaker Blanchard’s discussion was con- 
cluded with slides of residential and commercial 
buildings utilizing electric heating and heat pumps. 

Beginning his discussion by elaborating on the 
research program of the American Gas Association 
and citing research being conducted on new fluid 
for absorption of refrigeration cvcle, development 
of the air-cooled ammonia cycle and thermoelectric 
refrigeration, speaker Rowe then showed slides of 
a free piston compressor unit now under develop- 
ment in 50-ton and larger sizes. Also covered were 
the Lizenzia unit, a combination absorption and 
evaporated cooling machine; gas-driven heat pumps; 
and conventional compressors driven by gas-fired 
internal combustion engines. 

Development of gas-fired equipment, such as 
gas turbines to generate power on the customer's 
premises, was outlined. In addition to the heating 
and air conditioning load, this power could be 
utilized for high frequency light, he stated, and 
waste heat could be reclaimed. Also under develop- 
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ment is a pulsating combustion system utilizing 
gaseous fuel for heating purposes. The only prod- 
ucts of combustion are water and carbon dioxide 
which, in a normal system, could be carried off by 
¥-in. plastics hose, eliminating the need for a stack 
or flue. 

who’s doing what... A. R. Salzer, T. A. Stokes, 
G. A. Hero, J. E. Leininger and H. N. Stall have 
been appointed to a committee to study the portion 
of the New Orleans Building Code applicable to 
stacks and flues. Randy Lewis has been appointed 
Chairman of the Chapter’s Technical Research Com- 
mittee. 


EVANSVILLE Speaker at the December 6th 
meeting was Paul Upchurch of Texas Instruments, 
who showed a film of his company’s plant. 


SOUTHERN CALIFORNIA Host for a tour of 
Young’s Market meat processing plant, conducted as 
part of a recent meeting, was William Young, owner 
of the plant. Of special interest were the aging 
rooms, where shrinkage has been reduced almost 
half, due to a new low velocity air handling system 
which distributes conditioned air through two-in. 
diam holes in the ceiling. 


RICHMOND Speaking at a recent meeting, 
David Rickelton, Engineering Consultant, Buensod- 
Stacey Corporation, discussed “Design and Appli- 
cations of Double Duct High Velocity Systems.” 

“Plastics Pipe and Its Future in Air Condition- 
ing and Heating” was the topic of William E. En- 
right, Sales Director of Glamorgan Plastics Di- 
vision, Glamorgan Pipe and Foundry Company, 
guest speaker at the December meeting. 


ROCHESTER . . . Points to be considered when com- 
paring electric and steam absorption refrigeration 
were highlighted by December guest speakers 
William Hill of Trane Company and Dean Johnson 
of Rochester Gas & Electric. The absorption cycle 
was described by speaker Hill. 


NEBRASKA . Members of a panel meeting at the 
December 13th session to discuss “Base Bid Specifi- 
cations” were Wray M. Scott, Wray M. Scott Com- 
pany, Inc., representing mechanical contractors; 
Willis Regier, representing the architect; Ray 
Alvin, Leo A. Daly Company, Inc., representing 
the engineers; Roger D. Anderson, Anderson Broth- 
ers Engineering Company, representing suppliers; 
and Kenneth Martin, American Blower Company, 
moderator. 


CENTRAL MICHIGAN . . . Projects which have been 
undertaken by the ASHRAE Laboratory were de- 
tailed at the December 13th meeting by C. M. 
Humphrey, Assistant Director of the Laboratory. 
Among those to which reference was made are 
studies of environment, heat transfer through fenes- 
trations (conducted by use of a solar calorimeter 
through various types of window protectors), en- 
trance infiltration, sound (especially in the realm 
of equipment noise), odor (specifically: acid, ciga- 
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rette smoke and kitchen odors), human calorimeter 
and steam flow through small copper tubing. 

Also covered was the cooperative research pro- 
gram being carried out with the facilities of leading 
universities. Current projects are: University of 
Arizona, noise in liquid flow systems; Kansas State 
University, heat transfer of condensing refrigerant 
in horizontal and inclined tubes and heat transfer 
from air conditioning ducts; Case Institute of Tech- 
nology, heat and mass transfer in dehumidifying 
process and model studies in air distribution; Uni- 
versity of California, development of thermal circuit 
instrumentation for use in air conditioning problems 
and application of analogue techniques to solar col- 
lectors; University of Kentucky, influence of bub- 
bling and rotational turbulence of the rate of boil- 
ing from a small cylinder immersed in liquid re- 
frigerant; University of Minnesota, effectiveness and 
design of solar collectors; Pennsylvania State Uni- 
versity, air sterilization by solid sorption dehumidi- 
fiers; University of Toledo, sterilization of air by 
liquid sorbents; and University of Pittsburgh, lateral 
exhaust ventilation. 


FORT WORTH .. . In order to facilitate a projected 
change to a fiscal rather than calendar year basis 
for election of officers, it was decided that members 
taking office in January would serve but a six- 
month term. Nominated were Gerald F. Smith, 
President; James R. Blanke, Vice President; Les 
Tye, Secretary; H. E. Cunningham, Treasurer; and 
D. N. Reid, Thomas McMurry and C. L. Zahn, 
Board of Governors. 

Program for the evening’s meeting consisted 
of a film produced by Convair for the Air Force 
and public to give an insight into the country’s 
defense program. Loyd Tumer of Convair pre- 
sented the film. 


OREGON STATE COLLEGE .. . Low pressure boilers 
were considered at a recent meeting by Richard G. 
Farnes of Farnes Company. 

who’s doing what . . . Chapter President Charles 
Bullock reported that scholarships in the fields of 
heating and ventilating are being offered by the 
University of British Columbia. 


CENTRAL ARIZONA .... Discussed at the Decem- 
ber 5th meeting by William S. Schock of Dow 
Chemical Company was the “History of Insulation.” 

Included in the talk was a motion picture presen- 
tation of qualities of polystyrene foam insulation 
as applied to low temperature installations. 


BRITISH COLUMBIA Better environment for 
learning and teaching is provided by air condi- 
tioned schools, contended Maurice J. Wilson of 
Carrier Corporation, speaking at a recent meeting. 
Additionally, schools could then be used all year, 
without necessity for summer closing. However, 
he felt that a more economical design must be 
achieved. The modular concept was cited as giving 
appreciable savings, and several slides of schools 
designed in this manner were shown. 

who's doing what Ernest Neffer and Bruce 
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Patrick are new members of this Chapter. Robert 
Malcolm, Chairman of the Social Events Committee, 
announced that James Williams has been added to 
the committee. Don G. Munro, speaking for the 
Research and Technical Committee, reported that 
the committee has under consideration a program 
of investigation of design temperatures in various 
areas. 


ONTARIO Elected to the Nominating Com- 
mittee are: R. Ritchie, W. Smallwood, J. Thomp- 
son, C. L. Tory and L. N. Adams (ex-officio). 
who’s doing what . . R. A. Stencil has been 
advanced to Life Membership of the Society. 


IOWA Gil Carlson of Bell & Gossett Com- 
pany, guest speaker at the December meeting, pre- 
sented a discussion on “Pump Location and _ its 
Pressure Effects on the Hot Water Heating System.” 
Some highlights of the talk indicated that placement 
of the pump so that it discharges into the boiler 
(and the compression tank connected to the boiler) 
presents two problems: air may be drawn into the 
system, resulting in venting problems and corrosion, 
and the boiler may be subjected to pressure above 
the design or pop valve setting. More acceptable 
practice is to connect the compression tank to the 
boiler and the pump away from the boiler. For 
proper air separation, the water velocity should be 
reduced to % fpm or less. Also considered was the 
importance of proper pump selection. 


LOUISVILLE Much of air pollution is due to 
combustion, according to Arthur Stern, head of the 
Laboratory of Engineering and Physical Sciences, 
Division of Air Pollution, U.S. Public Health Serv- 
ice, guest speaker at a recent meeting. Indicating 
that coal, oil and gas will still be the major sources 
of heat and power in the next twenty years, he 
stated that as more fuel is burned, more ‘pollution 
will be produced, unless better control is exercised. 

States and communities are issuing regulations 
covering air pollution. Earlier ordinances were 
based on a fixed amount of pollution allowed per 
unit of fuel burned, and more recent regulations 
recognize the fact that larger plants can operate 
more efficiently and are more strict with them. 

The 1960-61 Technical Seminar Program opened 
with a three-part presentation of “Filter Performance 
Evaluation.” John D. Harms, American Air Filter 
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Company Research Engineer, headed the discussion. 

First part of the program covered techniques 
for evaluating the ability of a filter to remove par- 
ticulate matter of a size greater than one micron. 
This ineludes most particles which have a tendency 
to settle. Resulting measurement is expressed usually 
in terms of percent of matter removed and is classi- 
fied as a weight method. 

Foreign matter of size less than one micron 
was covered next. Particles such as these usually 
float away, causing staining of walls and ceilings. 
A measured quantity of air is drawn through porous 
paper discs before and after filtration and, by optical 
means, the opacity is compared. This is referred 
to as the dust spot method or, in general terms, an 
area method. 

Used for determining the effectiveness of high 
performance filters is the count method, where the 
particles themselves can be counted by use of the 
light scattering principle. To define successfully 
overall filter performance, each of these methods 
should be utilized, however, in most cases the first 
two are adequate. 


NATIONAL CAPITAL “Gas Air Conditioning in 
the Sixties” was reviewed by Bert Nve of Washing- 
ton Gas Light Company at the December meeting. 


NEW MEXICO Fred Janssen, Region IX Direc- 
tor, spoke on reorganizational aspects of ASHRAE 
at a recent meeting. 

who’s doing what Roger Haines has been 
nominated for membership on the Psychrometric 
Committee. Frank Bridgers, Peter Lujan, Marcello 
Giomi and Charles Davis have been appointed to 
a Code Committee to work with the Albuquerque 
Building Department on an air conditioning and 
evaporative cooling code. 


CENTRAL NEW YORK ASHRAE President Wal- 
ter Grant was present at the December meeting 
to report on the long range research program, de- 
tailing work which will be carried out in private 
institutions, universities and private laboratories. 

Herbert Cook moderated the program, a dis- 
cussion of contracts. Principal speakers were Wil- 
liam Hasselberger, President of Steele Piping Cor- 
poration, who spoke on the relationship of the 
contractor and subcontractor; Felix Laine, President 
of Myers-Laine Corporation, who covered separa- 
tion of contracts; and Bryce Tuttle of Air Contract- 
ing Company, who discussed specialization in the 
mechanical contract. 


EVANSVILLE With the aid of photographs, Jack 
Franklin of Alco Valve Company, January speaker, 
described the function of thermostatic expansion 
valves. Use of external and internal equalizing-type 
valves was covered and operations of cross-charged, 
solenoid, suction line, evaporator pressure control, 
pilot-operated expansion and reversing valves were 
detailed. 


DALLAS . . . Some obligations of a contractor to 
the owner and engineers, as outlined by George 
Linskie of the George Linskie Company at a recent 





meeting, include responsibility for holding progress 
meetings, scheduling deliveries to fit the progress of 
the job and inspection of the work. Mechanical con- 
tractors, he stated, are advocating bid separation. 
Further requirements of the contractor include com- 
munication with all involved, manning the job 
properly, making purchase orders as complete as 
possible and following up to see that equipment 
is available when needed. 

who's doing what Stanley A. Gray submitted 
a report on air conditioning of schools, on which 
he, Alan Smith and Oliver Erickson will report 
later with recommendations to be passed on to the 
Dallas School Committee. 


ATLANTA “Industrial Development—Georgia’s 
New Frontier” was the topic of Dr. W. S. Bucking- 
ham of Georgia Institute of Technology, speaker 
at the December 12 meeting. 


JOHNSTOWN Fiims shown at the December 
meeting were “The Plastics Home of the Future,” 
produced by Monsanto Chemical Corporation, and 
“Building Quality into American Homes,  con- 
tributed by Crane Company. 


CINCINNATI Present at the December 6th 
meeting as a special guest was James H. Downs, 
Region V Director. Prior to the technical session, 
he gave a brief talk on problems encountered at the 
National level, some of which were cited as being 
related to the merger. 

Jean R. Fortier, Senior Engineer with West- 
inghouse Electric Corporation in Youngwood, Pa, 
presented a slide-illustrated discussion of “Thermo- 
electric Refrigeration.” He outlined several appli- 
cations for this field, such as in missiles, where 
cost of refrigeration is secondary and condensed 
size of the mechanical equipment a primary con- 
sideration. 
who’s doing what Chapter past-President 
Walter Rieger has agreed to serve as Chairman for 
the local United Engineering Center Building Fund 
Drive. 

Moderating a panel discussion at the January 
3rd meeting was Carl P. Krantz, who gave the edu- 
cational and professional backgrounds of the panel 
members, Trevor Reiley of Johnson Service Com- 
pany, Robert Hoeffer of Minneapolis- Honeywell 
Corporation and William Stevens of Richard Equip- 
ment Company. Subject of the discussion was 
“Temperature Control Equipment.” 

Pneumatic controls were discussed by Trevor 
Reiley with respect to initial cost, dependability, 
accuracy and maintenance. Emphasizing these same 
factors, speaker Hoeffer covered electrical controls. 
William Stevens reviewed the development of elec- 
tronic controls and their application in the space 
program, as well as in heating, air conditioning and 
refrigeration. 
who’s doing what Carl P. Krantz has been 
appointed Chairman of the Nominating Committee. 
Other committee members are Floyd N. Thompson, 
Trevor Reiley and T. D. Stikeleather. Walter Rieger 
presented plans for the UEC Building Fund Drive. 
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News of ASHRAE members 


(Continued from page 95) 


representative of these two societies on ASA Committee Z24, Sound and 
Vibration. 


James A. Cain, Atlanta Division manager for A. M. Byers Company, retired 
November 30 after almost 18 years of service. Joining the company in 1942, 
he has been field service engineer, assistant Pittsburgh Division manager and 
Atlanta Division manager. 


H. H. Baxter, after 34 years with Iron Fireman Manufacturing Company, has 
retired. Joining the company in 1927, he first worked on loan with L. R. 
Teeple Company as Shop Superintendent and then, in 1928, was transferred 
to Cleveland. Since 1945 he has supervised the electronic controls depart- 
ment, serving as liaison man between Iron Fireman’s Heating and Air Condi- 
tioning Division in Cleveland and Signet Controls operation in Portland. 


Carroll M. Baumgardner has retired as Director of National-U.S. Sales, a 
division of Crane Company, after 44 years in the heating and air conditioning 
industry. Beginning his career in 1916 with U. S. Radiator 
Corporation, he was associated with that company until 
1948, serving in sales and administrative capacities, in- 
cluding those of Executive Vice President and President 
of the Pacific Boiler and Capital Finance Divisions. He 
joined National Radiator Company in 1948 as Vice Presi- 
dent of Sales, and since 1955 has served as Senior Vice ; . 
President of Sales, Director and Member of the Executive ’ 

Committee of the Board. A member of ASHRAE and da 

precedent ASHVE since 1928, he is past-Chairman and 

Director of the Institute of Boiler and Radiator Manu- 

facturers; former Director of Steel Boiler Institute, Plumbing and Heating 
Industries Bureau of Chicago; and Vice President and Director of the Better 
Heating-Cooling Council. 


Necrology 


Charles L. Dugan, past-Secretary of Florida West Coast Chapter, died recently. 
He had worked for Krauss Air Conditioning; Reynolds, Smith & Hills; and 
Charles T. Healy Consulting Engineers. 


Abe Corbman, founder and President of Adelts Manufacturing Company, Inc., 
died November 23, 1960, at the age of 62. 


Thomas J. Ryan, Executive Vice President of the Mechanical Contractors 
Association of America, died in the collision of two airplanes over New York 
City on December 16, 1960. An expert on labor law and legislation, he came 
to MCAA as Executive Secretary in 1959, from his post as Assistant General 
Counsel of the National Labor Relations Board. He was elevated to the 
Executive Vice Presidency in May, 1960. 


Lawrence D. Chellis, Mechanical Engineer with the U. S. Army Quartermaster 
Corps, died recently at the age of 60. A 1921 graduate of Massachusetts 
Institute of Technology, he had been a member of the former ASRE since 
1947. From 1949-50 he was Chairman of the Program Committee of Boston 
Chapter and, in addition, had served on the Membership, Nominating and 
Hospitality Committees. 


John H. Blake was a partner in the firm of E. P. Sheldon & Son at the time 
of his recent death. A graduate of Brown University, he joined the Society in 
1958. 


Everett R. Benedict, deceased, had retired as President of Durant Insulated 
Pipe Company, Inc., last year. Prior to that, he had been Vice President of 
the Ric-wiL Company. 


Andre Nessi, President of Nessi Brothers, Paris, France, died recently. He had 
been a member of the former ASHVE since 1948. 





FEBRUARY 1961 











BULLETINS 





(Continued from page 71) 


air-cooled unit suitable for field use— 
3%-in. stroke; four, five and six stages; 
and capacities to 150 cfm. 

Clark Brothers Company, Div of 
Dresser Industries, Inc., Olean, N. Y. 


Warm Air Heater. Requiring a mini- 
mum of floor space, Thermobloc heat- 
ers can, where conditions require, be 
hung from walls or ceiling suspended. 
Gas and oil are used for fuel, and 
combination burners are available that 
permit changeover from one fuel to 
the other automatically. 

Dimensions, specifications, product 
illustrations and schematic drawings 
are presented in an eight-page bulle- 
tin. A variety of installations are pic- 
tured. 

Wanson Corporation, Charles and 
Juniata Sts., Lewistown, Pa. 


Product Line. Described and _illus- 
trated in four-page Bulletin 31F are 
representative models in the Kno 
Draft lines of linear, square, rectangu 
lar and circular ceiling air diffusers, 
grilles and registers, high velocity 
equipment and the Dorex line of air 
recovery and purification cells and 
cannisters. Design and function ad- 
vantages are detailed. 

Recent additions to the line of rec- 
tilinear diffusers—Type KO perforated 
and Type KSS vari-pattern — are in- 
troduced. Featured is Pneumavalve, 
a motorless, pneumatically-actuated 
air flow regulator capable of low, me- 
dium or high velocity system applica- 
tion. Also presented is a new Dorex 
Type G high velocity air purification 
panel. 

Connor Engineering Corporation, Dan- 


bury, Conn. 


Pin Welder. Spotting of insulation 
pins to ductwork can be accomplished 
now with two new units discussed in 
a four-page bulletin. Pins, designated 
Spotter Pins, are supplied in standard 
lengths from % to 2% in. To spot a 
pin, it is first inserted in the electrode 
tip. Unit is depressed against the 
work and a switch is pressed. Auto- 
matic timing is cited as insuring uni- 
form, secure welds. ; 

Model PS-100 weighs only 25 Ib 
and works on 110 volt. It can be car- 
ried to the work or suspended over 
the work area. Model PS-200, a 220- 
volt unit, offers the added flexibility 
of a remote gun connected to the 30- 
lb power source by five-ft cables. 
Duro Dyne Corporation, Rte. 110, 
Farmingdale, N. Y. 
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Candidates for ASHRAE Membership 


Following is a list of 98 candidates for membership or 
advancement in membership grade. Members are re- 
quested to assume their full share of responsibility by 
the acceptance of these candidates for membership by 


REGION |! 
Connecticut 


HARRIGAN, D. P., Engr., Hill & Harri- 
gan, New Haven. 

OLson, N. H., Sales Engr., John J. 
Nesbitt, Inc., East Hartford. 


Massachusetts 


CHASE, K. D., Sr. Mech. Engr., Syl- 
vania Electronic Systems, Need- 
ham. 

LANEN, T. A., Sales Engr., L. C. Pel- 
kus & Co., Inc., Wellesley Hills. 

Sova, C. R.,* Owner, Modern Heating 
& Vent. Co., Gloucester. 


New Jersey 


LICHTENSTEIN, MARK,* Proj. Engr., 
Kramer Trenton Co., Trenton. 

WERNER, P. H.,* Self Employed, New- 
ark. 


New York 


BRINKERHOFF, W. J., Appl. Engr., 
Dunham-Bush, Inc., New York. 

COHEN, ALLEN, Sales Engr., York 
Corporation, New York. 

JOHNSON, J. W., Sales Engr., Pres., 
Air Handling Equip. Corp., Syra- 
cuse. 

Kova, R. M., Engr., Jaros, Baum & 
Bolles, New York. 

KOWADLO, LEONARD,* Engr., J. T. 
Falk & Co., Inc., New York. 

LUND, J. J.,* Development Engr., Hi- 
Press Air Conditioning of America, 
Inc., Long Island City. 

Marcus, HENRY, Vice-Pres., Queens 
Metal Fabricators, Inc., Manhasset. 

McRagE, W. M. Jr., Sales Engr., 
Powers Regulator Co., Rochester. 

OLESKO, T. S.,; Mfg. Agent, Albany. 

RONN, BENJAMIN, Engr., Slant/Fin 
Radiator Corp., Richmond Hill. 

WarTSON, K. C., Mfg. Repr., Marcellus. 


Rhode Island 


GAGNON, RAOUL, Asst. Engr., Halli- 
well Eng. Assoc., Warren. 


REGION Il 
Canada 


CHARLEBOIS, J. L.,* Sales Engr., Car- 
rier Corporation, Montreal, Que. 
Conway, JACK, Engr. & Estimator, 

Waterman-Waterbury Co., Ltd., 
Regina, Sask. 
DwaktTE, R. B., Prod. Engr., Dunham- 
Bush (Canada), Weston, Ont. 
HOVINGH, JOHN, Design & Appl. 
—* Roy Soderlind & Co., Ottawa, 
nt. 
NAGEL, G. H., Sales Repr., Waterloo 
Mfg. Co., Ltd., Waterloo, Ont. 
SmyTH, D. A., Design Draftsman, 
Kelmar Construction Co. (Toronto 
sr eaeaaaee Leaseholds), Weston, 
nt. 
TASCHEREAU, EDMOND, Sales Engr., 
Sheldons Eng. Ltd., Montreal, Que. 
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* Advancement ¢ Reinstatement 


REGION Ill 


Note: 


Maryland 


CLARK, C. B., Sr. Engr., Martin Com- 
pany, Baltimore. 

CLIFFORD, F. C. JR., Vice-Pres., F. C. 
Clifford, Inc., Baltimore. 

KNABE, L. C. JR., Mech. Design Engr., 
Henry Adams Inc., Baltimore. 


Pennsylvania 

McCLINTOcK, W. W., Sales Engr., 
Bryant Air Conditioning Corp., 
Philadelphia. 

MEINEL, G. §S., Sales Engr., York 


Corporation, Philadelphia. 

Virginia 

Brown, L. W. JR., Sales Repr., Auto- 
matic Equipment Sales of Norfolk, 
Ine., Norfolk. 

JULIAN, H. H., Engr., James E. Hart, 
Norfolk. 

REED, B. A., Designer, James E. Hart, 
Norfolk. 

WEBB, W. M., Sales Engr., Shultz & 
James Inc., Norfolk. 


West Virginia 
PricE, D. E., Instructor Mech. Engr., 


West Virginia Institute of Tech- 
nology, Montgomery. 


REGION IV 
North Carolina 


AGNEW, R. G.,* Partner, Mechanical 
Engineers, Inc., Charlotte. 

KIRKMAN, J. W., Estimator & Design- 
er, Dick & Kirkman, Inc., Greens- 
boro. 

MONTAGUE, B. L., Proj. Engr., Hack- 
ney Bros. Body Co., Wilson. 

PAYNE, G. N. JR.,* Engr., Mechanical 
Engineers, Inc., Charlotte. 


REGION V 
Ohio 
CLAUSEN, PETER, Owner, Peter Clau- 
sen & Co., Cleveland. 


REGION VI 
illinois 


CoaTEs, R. E., Mgr., Knickerbocker 
Sheet Metal Co., Chicago. 

CuRNYN, P. J., Design Engr., Vern E. 
Alden, Chicago. 

WALKER, R. E., Megr., Pacific Steel 
Boiler Division of Crane Co., Chi- 
cago. 


lowa 


RETRUM, ROWLAND, Mgr. Engrg., The 
Rath Packing Co., Waterloo. 

WILLIAMS, R. L., Repr., Minneapolis- 
Honeywell Reg. Co., Davenport. 


Minnesota 
BILLING, O. D., Mech. Engr., Berg- 


advising the Executive Secretary on or before Feb- 
ruary 28, 1961 of any whose eligibility for membership 
is questioned. Unless such objection is made these 
candidates will be voted by the Board of Directors. 


stedt, Hirsch, Wahlberg & Wold, St. 
Paul. 

Wisconsin 

DownEy, P. F., Pres., Downing Heat- 
ing Co., Milwaukee. 

HANING, C. F., Designer, Lofte & 
Fredericksen, Milwaukee. 

NEzworskI, J. E., Design Engr., The 
Perlick Co. Inc., Milwaukee. 

YANZ, J. W., Estimator, Downing 
Heating Co., Milwaukee. 


REGION VII 

Alabama 

BENTLEY, T. F., Chief Engr., Piping 
Engineering & Contracting Co., 
Inc., Mobile. 

Brown, H. B. Jr., Mfg. Agent, Bir- 
mingham. 

CARROLL, J. H. JR., Tech & Sales 
Repr., Worthington Corp., Birming- 
ham. 


Kentucky 


Roy, K. J.,* Partner, Carr, Roy & 
Assoc., Louisville. 


Louisiana 

FourNeET, L. P., Asst. Mech. Engr., 
Bodman & Murrell & Smith, Baton 
Rouge. 

PRATHER, B. C.,f Owner, Prather Re- 
frigeration Co., Morgan City. 


Mississippi 
CARTER, W. O., Mech. Designer, 
Pritchard & Nickles, Tunica. 


GuURAEDY, J. L., Engr., United Gas 
Corp., Jackson. 


REGION Vill 
Oklahoma 


NICHOLS, J. K., Sr. Engr., Natkin & 
Co. of Okla., Tulsa. 


Texas 


TRUITT, R. R., Div. Sales Repr., Texas 
Electric Service Co., Midland. 

WALsH, J. A.,f Pres. & Gen. Mer., 
J. A. Walsh & Co., Houston. 


REGION IX 
Kansas 


BEYER, K F., Lab. Tech., The Coleman 
Co., Inc., Wichita. 

CHAN, M. K., Mech. Engr., The Cole- 
man Co. Inc., Wichita. 

SAGE, R. W. JR., Tech. Administrator, 
The Coleman Co., Inc., Wichita. 


Nebraska 
WHITNEY, D. E., Engr., Natkin & Co., 


Lincoln. 

WRENN, P. B., Sales Engr., Johnson 
Service Co., Omaha. 

Utah 

IRVINE, D. K., Repr., Utah Lumber 
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Co., Salt Lake City. 

LARSEN, S. L., Vice-Pres. Gen. Mgr., 
The P. L. Larsen Co., Provo. 

MorGaNn, J. D., Repr., Utah Pioneer 
Corp., Salt Lake City. 

SMITH, C. G., Design Engr., Smith & 
Needham, Salt Lake City. 


REGION X 
Arizona 


JONES, J. P. III, Cons. Engr., Tucson. 
MEssER, T’. I., Owner, Theodore Mes- 
ser, Phoenix. 


California 


ANDERSON, P. Z., Engr., Preco Incor- 
porated, Los Angeles. 

BRIDWELL, G. L., Constr. Repr., J. C. 
Penney Co., Inc., Los Angeles. 

BRUKIEWICZ, PETER, Proj. Engr., Na- 
tional Refrig. Sales, Los Angeles. 

CATTON, T. R. III, Sales Engr., Ten- 
nity & Co., Inc., Los Angeles. 

CHAMBERS, G. B.,* Jr. Engr., Transi- 
cold Corp., Montebello 

EHRMANN, S. L., Mech. Engr., John 
Denton, Los Angeles. 

GRAHAM, M. M., Engr. Supervisor, 
Grayson Controls Div. Robertshaw- 
Fulton, Long Beach. 


Long Beach 


GORHAM, W. S., Br. Mgr., Ig Elec- 
tric Ventilating Co., San Francisco. 


TOMKINSON, S. L., Proj. Engr., Mon- 
rovia Aviation Corp., Monrovia. 
WARNE, R. J., Bldg. Supt., Adolph’s 

Ltd., Burbank. 


Oregon 


THORNBURGH, G. E., Asst. Prof., Ore- 
gon State College, Corvallis. 


FOREIGN 
Africa 


DIxoN, M. R., Inspector of Works, 
Public Works Dept. of Sierra 
Leone, Freetown, Sierra Leone. 


Australia 


CROCKFORD, G. C., Self Employed, 
Crockford & Robertson Pty., Ltd., 
Fairfield, Victoria. 

ROBERTSON, S. B., Technical Sales Di- 
rector, Crockford & Robertson Pty., 
Ltd., Fairfield, Victoria. 


England 


ECCLESTON, W. H., Sr. Htg. Engr., 
J. G. L. Paulson, Westminster, Lon- 
don. 

WILKINSON, IAN, Sr. Design Engr., 
Hinton Jones (Engineers) Ltd., 
London. 


italy 
SCHRAEMLI, JACQUES, Tech. Mgr., So- 


cieta Italiana per Impianti, Frigori- 
feri, Milan. 

India 

HUKMANI, N. S., Asst. Engr., Voltas 
Ltd., Bombay. 


PATEL, D. R., Proj. Engr., American 
Refrigerator Co., Bombay. 


Mexico 

MICHEL, RospertTo, Mgr., Jesus R. 
Gomez H., Leon, Guanajuator. 

United Arab Republic 


EL-KAMAH, H. M., Chief Engr., Min- 
istry of Public Works, Mechanical 
& Electrical Dept., Cairo. 


Venezuela 


RUBADO, J. C., Chief Field Engr., 
EMCA Tecnica Air Conditioning & 
Refrigerating, Caracas. 


West Pakistan 


ALVAREZ, L. J., Chief Mech. Engr., 
Greer Boutwell Inc., Kharian Can- 
tonment. 


Students 


BupbpE, V. B., University of Kentucky, 
Lexington, Ky. 

MONTGOMERY, R. A., University of 
Kentucky, Lexington, Ky. 





Daily Data Pace Cooling-Heating Demands 


Neatly centralized at the control 
desk for a West Coast one-com- 
pany office building, these controls 
and supervisory meters have been 
devised with anticipated equip- 
ment loading matching chilled wa- 


BauaBees ~ 
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ter or hot water demands as the 
design objective. 

The air conditioning system 
is largely freed of emergency start 
ups. The Btu meters provide chart 
recordings of usage which are co- 

















ordinated with the chilled water 
output temperature recordings and 
similar data for the steam boiler 
and two hot water generators for 
operational analyses. 


Air Conditioning Equipment Corp. 
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ASHRAE-UEC Campaign Moves 
Into Second Gear 


At long last, the ASHRAE-UEC Fund Raising Campaign has moved 
slowly into second gear. As of January 4th, 44 Chapters had taken 
definite action to fulfill their assigned quotas. This is an increase 
of 12 more Chapters over the number reported in the January 
issue of the JOURNAL. As of December 30, ASHRAE had raised 
$29,450.90 towards its pledge of $250,000. 


Here are the 44 Chapters which, thus 
far, are cooperating in this drive: 


REGION I — New York, North Jersey, 
Northeastern New York, 
Northern Connecticut, 
Rochester and Southern 
Connecticut. 
REGION II — Manitoba, Northern Al- 
berta, Ottawa Valley and 
Ontario. 

REGION III — Johnstown, Philadelphia, 
Pittsburgh and Richmond. 

REGION IV — Savannah, North  Pied- 
mont, South Carolina and 
South Piedmont. (The 
latter Chapter has already 
achieved and exceeded its 
quota. ) 

REGION V — Cleveland, Columbus, To- 

ledo, Cincinnati, Dayton 
and Evansville. 


As of June 30, 1960, following the Society’s 
Annual Meeting in Vancouver, the total funds raised 
for the ASHRAE-UEC drive were $23,927.00. Now, 
on the brink of the 1961 Semiannual Meeting in 
Chicago, our contributions have increased by only 
$5,523.90. 

If your Chapter hasn’t yet organized its fund 
raising campaign, offer your services and help solicit 
contributions, Better still, MAIL IN YOUR CON- 
TRIBUTION TODAY, LET’S MAKE GOOD OUR 
PLEDGE IN 1961. 
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IN CONSIDERATION OF THE GIFTS OF OTHERS INTENDS TO GIVE TO 
UNITED ENGINEERING CENTER BUILDING FUND 
er ee Ce DOLLARS 6........ 

BALANCE TO BE PAID QUARTERLY $G........-, SEMIANNUALLY $........ 


ANNUALLY §&........, OR AS FOLLOWS .......-.-.. 


MEMBER ASHRAE 


CHECK MAY BE MADE PAYABLE TO UNITED ENGINEERING TRUSTEES, INC. 
29 WEST 39TH STREET, NEW YORK 18, N Y. 
GIFTS ARE DEDUCTIBLE FOR INCOME TAX PURPOSES 
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REGION VI 


REGION VII 


REGION VIII 


REGION IX 


REGION X 


Illinois, Iowa, Minnesota 
and Western Michigan. 
New Orleans, Baton 
Rouge, Mobile, North Ala- 
bama and Memphis. 
Central Oklahoma and 
Northeastern Oklahoma. 
(The former Chapter has 
already achieved and ex- 
ceeded its quota. ) 
Nebraska, Rocky Moun- 


tain, Utah and New Mexico. 
Oregon, Central Arizona, 


Golden Gate, Southern 
California and Tucson, 
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New Single and 


Multi-Zone 


Air Handling 



























SEASONMAKERS dewwey Mandel 
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McQuay offers the finest in 
remote type, individual room air 
conditioners for use with a 
central station heating and 
cooling system. Extremely quiet, 
the “‘Seasonmaker”’ is available 
in floor, basic, ceiling and 
hideaway models in a wide range 
of sizes to meet your exact 
requirements. Floor and basic 
models range from 220 to 1240 
cfm, and ceiling and hideaway 
models range from 220 to 640 
cfm. Write for catalog 715. 





Ceiling Mode! 
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Pree Basic Model 










REMOTE TYPE AIR 
COOLED CONDENSERS 





“AB” AIRCONS— Propeller fan types 
available in either horizontal or vertical air 
flow. Thirteen sizes each from 8 to 85 tons 
nominal capacity. Multiple installations make 
capacity unlimited. Write for catalog 629. 








"AL" AIRCONS— Centrifugal fan types 
are designed for outdoor or indoor 
installations with or without duct work. ae | 
They may also be used for exhaust 
ventilation and heating. Compactly 
engineered with a low silhouette, there is a 
wide range of unit and fan discharge 
arrangements. Write for catalog 635. 









Vertical Air Flow Aircon 













Horizontal Air Flow Aircon 










AUTOMATIC HEAD PRESSURE CONTROL 
The McQuay type “AB” and “AL” Airco 1s 
are available with air side and refrigerant 

side head pressure control. The “‘AB”’ line is 
offered with opposed blade face dampers 
and corresponding controls for automatic 
operation. 










“AL” Aircon 
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UNIT HEATERS 


Horizontal, downflow and cabinet type unit 
heaters are available in an exceptionally wide 
range of sizes and capacities for either steam 
or hot water. Adjustable louvers and several 
varied styles of air deflectors are available. 
McQuay cabinet type unit heaters are 
available for floor, wall and ceiling 
applications; for exposed, semi-recessed or 
fully recessed installations. Write for 
horizontal unit heater catalog 323, 

downflow unit heater catalog 765, cabinet 
unit heater catalog 351. 
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RIPPLE-FIN COIL 








By the Nation’s Largest 
Coil Manufacturer 


A new type “5” coil design 
with a wide range of 
available fin spacings offers 
unlimited selection to meet 
all load requirements. This 
new design affords a new 
high in fin efficiency by 
attaining the highest heat 
transfer rate possible 
without excessive air 
friction. The combination 
of equilaterally staggered 
tubes and modified rippled 
fins produces maximum air 
turbulence, and 

intimate and prolonged 
contact between air and 
heat exchanger surface. 


Direct expansion 
coils with pres: 
type distributors. 


Pitched in casing 
steam coils. Easy 
installation and 
positive 
condensate 
draining. 
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Flow circuited 
water cooling and 
heating coils. 
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McQUAY, INC., 1600 Broadway N.E., Minneapolis 13, Minnesota 
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INC. : 


AIR CONDITIONING « HEATING « REFRIGERATION 


DM—1961-2 Printed in U.S.A. 





NW 


line voltage 


THERMOSTAT 


with front panel 
control of 

all heating-cooling 
functions! 






























Series 822 








on Take your choice...heating, cooling or 
of hd heating-cooling...each features unique, 
easy-to-use, locking-type knobs 


Here’s the line voltage thermostat that has “everything” desired for ac- 
curately controlling temperature in motels, schools, offices and similar 

installations. 
: It has easy-to-read temperature and function selector dials. It has an 
How settings ie locked accurate bimetallic thermometer with vertical dial. It has exclusive, lock- 
Where it is desirable to lock set- ing type adjusting knobs, attached to cover but connected to adjusting 
tings, installer removes cover and shafts by factory-installed “keys” within the knobs. It has a unique, 


pushes out factory-installed key “B built-in but concealed adjustable high limit stop for temperature dial. 


from each adjusting knob. This dis- 


connects knob from adjusting shaft. It has an unusually sensitive element and mechanism which provide low 


Then, user may insert special key operating differential at all voltages and all amperages within its rating. 
“A” (supplied for key chain use) It has easiest “field wiring” ever...simply connect to large terminals 
through knob slot and turn to make on back of thermostat. And, it has modern “thin-line”’, compact styling. 
desired settings ... remove key and Learn more about this new thermostat... write to the Penn factory for 
thermostat is locked as adjusted. Bulletin 3233. 


PEMM CONTROLS, WNC. ise, nics. 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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CIRCULATING @ 
HOT WATER 
FOR HEATING 













CIRCULATING @ 
CHILLED WATER 
FOR COOLING 







CIRCULATING @ 
CONDENSER WATER 























= QUIET OPERATING | 
PUMP SERVI | 
oe EFFICIENT PERFORMANCE 


eu all ball bearing 
- pump designed for 
THE weil continuous 

VKY pump... operation / 


The highly efficient VKY PUMP requires only one shaft seal. 
Supply and discharge piping are on one side only. All operat- 
ing parts may be removed without disturbing any piping con- 
Motor is a standard frame NEMA C mount with 
standard shaft extension. 


Capacities to @ 
750 GPM. 


nections. 
Vibration is eliminated by three rub- 
ber vibration eliminator mounts. Noise transmission is reduced 


to an absolute minimum. 


SEND FOR BULLETIN VKY-699) 


PUMP COMPANY | 


Chicago 22, Il, | 
| 





1536A N. Fremont St. e 


See the weil display in Booth 954-958 at the International Heating & Air-Conditioning 
Exp. Feb. 13th to 16th. 
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BULLETINS 





Electric Water Heaters. Immersion 
units heat water directly rather than 
the air around them. Concentrated 
heat of these units will not injure the 
bottom of the tank as with fuel heat- 
ers. Glass lining of the tanks pre- 
vents rust. Fiber insulation surrounds 
top, bottom and sides of the tanks and 
is cited as permitting storage of hot 
water for as long as three days with- 
out reheating. A cold water baffle 
prevents cold water from mixing with 
hot. Four-page Bulletin J-30-CL pro- 
vides product illustrations and dia- 
grams, capacity and general descrip- 
tions. 

Silverline automatic electric water 
heaters are the subject of four-page 
Bulletin G-31-CL. Calrod heating 
units circle the outside of the tank 
and are held in direct contact with 
the tank by spring tension. Automatic 
thermostats are adjustable from 120 
to 180 F. Round heaters are available 
in 30, 40, 52 and 82-gal sizes, table- 
top models in 30, 40 and 50-gal ca- 
pacities. 

Hotpoint Div, General Electric Com- 
pany, 5600 W. Taylor St., Chicago 
44, Ill. 


Temperature Chambers. One to ten-cu 
ft units, designed especially for appli- 
cations where temperatures from —150 
to 300 F are required, are the subject 
of a four-page bulletin. Small capac- 
ity temperature chambers are illus- 
trated, together with accessories and 
special controls. 

Cincinnati Sub Zero Products, 3930 
Reading Rd., Cincinnati 29, Ohio. 


Gate Valves. Designed specifically 
for ductile iron, the Pipe-Pal series of 
% through 2-in. and Pipe-Mate series 
of 2 through 12-in. valves are covered 
in 12-page Catalog 1011. Featured on 
the smaller valves are spiral wound 
gaskets; larger units incorporate but- 
tressed flange construction. 

In addition to listing extensive en- 
gineering specifications, pressure-tem- 
perature ratings and testing data, the 
bulletin describes many applications 
of the valves. Included also is a de- 
scription of the engineering prop- 
erties of ductile iron and advantages 
it offers in the valve field. 

Ohio Injector Company, Wadsworth, 
Ohio. 


Hot Water Heating. Circulators, flow 
control valves, expansion tanks, air 
vent valves, air traps, pressure control 
units, pressure relief and reducing 
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AIR CONDITIONING 
LATEST MEMBER OF RBM CONTROL FAMILY 
REFRIGERATION 


NEW Simplifies panel circuitry — helps eliminate 























terminal boards — cuts wiring costs. 


Here is the first air conditioning contactor designed 
25 AMP—2AND3 POLE _ so auxiliary terminals can be added to power wiring terminals. 


Also, extra dummy wiring terminals can be added when 
required. Such flexibility can help eliminate terminal boards, 
lower wiring costs, and provide more versatile and 

simplified panel circuitry. Auxiliary terminals can be #8 screw 


TYPE 85 or 14" single or double quick-connect. Dummy terminals are 


DESIGNED FOR U L AND CSA LISTING — #10 screw with or without the auxiliary terminals. 
Patent Pending Consult your application engineer or write for Bulletin C16. 


1. Auxiliary terminals available in single quick connect, 


le quick- . 
double quick-connect or screw type © Cone SEE US AT BOOTH 1 156 
‘ > mounted 3. Coil terminals: single 
(grommets). 


quick-connect, or lead wire. 









10. Front 
accessible 
terminals 
for straight 
through 
wiring. 





9. Easily 
replaceable 
contacts, 
coil and 
magnet. 


8. Visible 
contacts. 





7. Shallow 
panel 
depth. 





ha Lceianaenen 5. Plated magnet 4. No-kiss 
21%" | pole, for corrosion position. 
i: ee 6. Not position resistance. 

2%" Max. | Full Load] Locked Rotor a 


ax. 
Volts} Amps. Amps. 


250 25 150 
600 12.5 75 


ONLY RBM HAS ENGINEERED A COMPLETE FAMILY OF AIR CONDITIONING CONTROLS 





















































TYPE C-30, C-40, TYPE 80 TYPE 75 SERIES 129000 SHUNT GENERAL PURPOSE SERIES 128000 POTEN- BIMETAL TIME DELAY ENCLOSED BANTAM 
C-50 CONTACTORS CONTROLLER POWER RELAY TYPE RELAY —SPNO, RELAY TIAL STARTING RELAYS RELAYS AND THERMO- RELAY TYPES 83 & 84 
Write for Write for Write for SPNC OR NO-NC Write for Write for STATIC DEVICES Write for 
Bulletin 1070 Bulletin C-11 Bulletin 1030. Write for Bulletin 1060 Bulletin 1010-A Write for Bulletin 1080 






Bulletin 1010-A. Bulletin C-15 
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® 
has what it takes! 





ACCESSIBLE 


HERMETICS 





Model LAL-300 


WATER-COOLED 


Model MAF-500 


SUCTION-COOLED 


Model 9R8 


” Model 6R48 


BELT-DRIVEN 


Model 18 





COPELAMETIC 
ACCESSIBLE HERMETIC 
MOTOR-COMPRESSORS 


COPELAMETIC 
ACCESSIBLE HERMETIC 
MOTOR-COMPRESSORS 


COPELAMETIC 
ACCESSIBLE HERMETIC 
MOTOR-COMPRESSORS 


COPELAMETIC 
ACCESSIBLE HERMETIC 
MOTOR-COMPRESSORS 


COPELAND 
COMPRESSORS 


@ AIR-COOLED 
@ WATER-COOLED 





Ye H.P. THROUGH 3 H.P. 
SINGLE AND THREE PHASE 


Ya H.P. THROUGH 7 ‘2 H.P. 
SINGLE AND THREE PHASE 


2 H.P. THROUGH 10 H.P. 


SINGLE AND THREE PHASE 


72 H.P. THROUGH 30 H.P. 








1/6 H.P. THROUGH 72 H.P. 








COMMERCIAL REFRIGERATOR DISPLAY CASES 
REACH-IN REFRIGERATORS 
LOW-TEMPERATURE DISPLAY CASES 
DAIRY PRODUCTS DISPLAY CASES 
BULK MILK REFRIGERATION SYSTEMS 
TRANSPORT REFRIGERATION 
FROZEN FOODS PROCESSING 
ICE-MAKING EQUIPMENT 





COMBINATION AIR AND WATER-COOLED 


For use where an air- 
cooled unit is desired, but 
high ambient temperature 
is encountered occasion- 
ally — or where water is 
limited or high priced. 


Model 7-200WA ~COPELAMETIC 
Y, H.P. THROUGH 3 H.P. 


SELF-CONTAINED, EXTRA-LOW HEIGHT 


These units are de- 
signed for special ap- 
plications where height 
must be an absolute di- 
mensional minimum. 


_— ae 


COPELAMETIC 
Y H.P. THROUGH 2 H.P. 


Model DE-75 


SALES FOLLOW-THROUGH 


From an application for guided missiles 
to a single-room air conditioner, Cope- 
land and Copeland wholesalers offer the 
technical assistance that keeps custom- 
ers satisfied. Let us review your appli- 
cation requirements. 





COMMERCIAL REFRIGERATION UNITS, HIGH, 
MEDIUM AND LOW TEMPERATURE APPLICATIONS 


UNITARY AIR CONDITIONERS AND HEAT PUMPS 
ENVIRONMENTAL TEST EQUIPMENT 
CENTRAL STATION WATER CHILLERS 


GUIDED MISSILE TRACKING AND 
TELEMETERING EQUIPMENT COOLING 


TRUCK UNITS 


Usually a permanent part of 
a holdover truck refrigera- 
tion system, units are 
plugged in at the garage 
and refrigeration stored for 
the run, 


Model TR-162 


COPELAMETIC 
Y, H.P. THROUGH 3 H.P. 
(3 H.P. M. & L. TEMP.) 


Write for technical 
bulletins on 
Copeland products 
that fit 

your needs. 








SINCE 1918 


JCORPORATION, Sidney, 





FOR REFRIGERATION 
AND 
AIR CONDITIONING 
APPLICATIONS 
WHERE VARYING 
CURRENT CHARACTERISTICS 
REQUIRE FLEXIBILITY 


BELT-DRIVEN 


Model 160-A 


REMOTE, AIR-COOLED 
Y, H.P. THROUGH 3 H.P. 
SELF-CONTAINED 
AIR-COOLED 
1/6 H.P. THROUGH '% H.P. 


REMOTE, WATER-COOLED 
Ys H.P, THROUGH 7% H.P. 
COMBINATION 
AIR-WATER COOLED 
%, H.P. THROUGH 3 H.P. 


TRUCK MODELS 
Y, H.P. THROUGH 3 H.P. 


Ohio 
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2 HP. 


Ics 


YOUR COMPLETE SOURCE FOR 
From freezing foods to cooling homes... 
































CONDENSING UNITS 


FOR ALL HIGH, MEDIUM 
AND LOW TEMPERATURE 
APPLICATIONS 


HERE’S MORE OF 
WHAT IT TAKES! 
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WELDED HERMETICS 
coiaihesiinemnal 
COMPRESSORS 
COPELAWELD 
COPELAMETIC 
BELT-DRIVEN s 
Model 4U Model 2U Model CF 18S SPACE SAVER 
COPELAWELD COPELAWELD COPELAWELD 
WELDED HERMETIC WELDED HERMETIC WELDED HERMETIC 
D E S C RI PT I e) N MOTOR-COMPRESSORS MOTOR-COMPRESSORS MOTOR-COMPRESSORS 
4 CYLS. 1750 R.P.M. 2 CYLS. 1750 R.P.M. @ WING BASE MODELS 
@ FLAT BASE MODELS 
2% H.P. THROUGH 5 H.P. § 2 H.P. THROUGH 2 H.P. 1/12 H.P. THROUGH ' H.P 
H oO R Ss E P Oo Ww E R R a N G E SINGLE AND THREE PHASE SINGLE PHASE MODELS 115/1/60 
UNITARY ROOM REFRIGERATORS 
AIR CONDITIONERS AIR CONDITIONERS FREEZERS 
APPLICATIO N AND ° WATER COOLERS 
HEAT PUMPS UNITARY VENDING MACHINES 
AIR CONDITIONERS BEVERAGE COOLERS 
AND MANY OTHER 
APPLICATIONS 
ee OREM, AUREL EAL SCE RIN! A EERE AOE EMEA REL D IIE Ra 








SPACE SAVERS ; REMOTE AIR-COOLED REMOTE WATER-COOLED 


w reeks 
iy ~- 
. Reig 






Model EKD-331 


COPELAWELD 
HIGH, MEDIUM AND LOW 
TEMPERATURE UNITS 
Ye H.P. THROUGH 1 H.P. 


REMOTE 
CONDENSER UNITS 


Model N-300L 


COPELAMETIC 
Y% H.P. THROUGH 10 H.-P. 





These NEW MODELS 
will be introduced at the 
15th INTERNATIONAL 
HEATING and 
AIR CONDITIONING 
EXPOSITION 
CHICAGO «* FEB. 13-16 


Y, H.P. THROUGH 72 H.P. 





SELF-CONTAINED 
AIR-COOLED 


Model E-75 


COPELAMETIC 
VY. HP THROUGH | H.P. 






Model W-100M 


COPELAMETIC 
Y_ H.P. THROUGH 10 H.P. 


SELF-CONTAINED 
WATER-COOLED 


Model E-77W 


COPELAMETIC 
Yy H.P. THROUGH % H.P. 


MOST COMPLETE PRODUCT LINE 


Copeland refrigeration and air con- 
ditioning equipment, ranging in size 
from 1/12 H.P. through 30 H.P., in- 
cludes hundreds of variations to meet 
specific and rigid specifications. Your 
best move is to Copeland. 


INTERNATIONAL DISTRIBUTION 


Wherever you are located . . . in the 
United States. and throughout the 
free world . .\. you can count on 
Copeland and its 150 full-line whole- 
salers to meet your requirements 
quickly. 
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SUCTION TO COMPRESSOR y 


OIL LADEN GAS 
TO OIL SEPARATOR 


eo 


DISCHARGE GAS 


OIL RETURN TO TO CONDENSER 


COMPRESSOR 








SLUDGE 
RESERVOIR 


Keep oil where it belongs...with a 
TEMPRITE 


OIL SEPARATOR 


@ It is absolutely essential to completely lubricate 
all moving parts of the refrigeration compressor. Why 
risk the possibility of a burned out compressor due 
to loss of oil? 


©) Constant clean oil lengthens compressor life. The 
oil return valve in a Temprite Oil Separator is located 
above the sludge reservoir . . . allowing the automatic 
return of clean oil to the compressor. 


&) A sludge reservoir is provided in all Temprite Oil 
Separators to trap carbon, sludge and foreign sub- 
stances, preventing their continued flow through the 
refrigerating system. 


€) Keeping excess oil out of the condenser, liquid 
receiver, expansion valve and evaporator will increase 
refrigeration efficiency. 


Temprite Oil Separator muffles sound. 
Capacities from % h.p. to 225 h.p. 
Ask your refrigeration wholesaler or mail us coupon below. 


TEMPRITE PRODUCTS CORPORATION 
BOX 72-C, East Maple Rd., Birmingham, Michigan 


Send me Oil Separator brochure No. T-447 
Tewerte |“ 
The Quality Line 





Address 





City Zone State 





valves, electrical controls and sump 
pumps are described in 12-page Cat- 
alog 6600. Because of the simplicity 
of the system, the same equipment 
used in residential installations can 
also be applied to larger buildings, 
such as stores, offices, schools and 
factories. 

Included in the bulletin are prod- 
uct illustrations, cut-away views, ca- 
pacity charts and extensive specifica- 
tions. 

Triplex Heating Specialty Company, 
Inc., Peru, Ind. 


Roof Exhaust Fans. Two four-page 
bulletins, PC-101 and SS-101, are 
descriptive of “Pleasing Contour” and 
low velocity, high capacity SS roof 
exhaust fans. Contained are dimen- 
sion table, product diagrams, ca- 
pacity table, cutaway view, typical 
specifications and installation photo- 
graphs. 

Davidson Fan Company, 213 Cali- 
fornia St., Newton 58, Mass. 


Refrigeration Catalog. Photographs 
and extensive descriptions, together 
with concise tables, present this line 
of commercial refrigeration equip- 
ment. Detailed information on speci- 
fications, capacities and accessories is 
included in a 16-page catalog, with 
series of rapid selection tables given 
for walk-in coolers, freezers and 
hardening rooms. 

McQuay, Inc., 1600 Broadway St- 
N.E., Minenapolis 13, Minn. 


Air Control Valves. Presenting a new, 
tested design of mechanically and 
manually operated air control valves, 
Bulletin 60-1 covers %4-in. NPT, two- 
position balanced spool valves in nor- 
mally closed or normally open two, 
three and four-way styles. 

On a three-page spread are pre- 
sented all model numbers, specifica- 
tions and operators in a single chart. 
Valve operator availabilities cata- 
logued include knob, lever, clevis, 
roller cam, over-riding roller cams, 
foot pedal, treadie and air models. 
Standard accessories, such as mount- 
ing foot, detent section, return spring 
and sub-base mounting, are listed. 
Hoffman Valves, Inc., 2360 W. Doro- 
thy Lane, Dayton 39, Ohio. 


Instrument Application Manual. Main- 
tenance and inspection practices to 
foretell and prevent failure for many 
different types of electrical industrial 
equipment are described in 52-page 
Manual D-62. Amply illustrated with 
graphs, tables and pictures, the man- 
ual highlights methods and _instru- 
ments for voltage breakdown tests and 
measurement of insulation leakage at 
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high voltage. Procedures for predict- 
ing life of motor and generator insu- 
lation, testing for breakdown of cable 
installations and rebuilt motors and 
generators are described. Precise per- 
formance data, as well as case his- 
tories of actual applications in indus- 
try, are included. 

Among test equipment and applica- 
tions covered are: Vibrotest for insu- 
lation resistance, Vibroground for 
ground resistance and earth resistivity 
and Hypot for ac and dc high voltage 
breakdown. Maintenance testing cov- 
ers motors, generators, cables, switch- 
gear, transformers, capacitors and 
electrical heating devices. 

Associated Research, Inc., 3777 W. 
Belmont Ave., Chicago 18, IIl. 


Home Air Filters. Air from the home 
is drawn into the return air ducts by 
a fan in the heating or cooling unit 
and passed through the Electro-Klean, 
which acts electronically to strain dirt 
particles from the air. Installation of 
the unit is illustrated and explained 
and capacities of various models in 
the line are tabulated in eight-page 
Bulletin 256-E4. 

American Air Filter Company, Inc., 
215 Central Ave., Louisville 8, Ky. 


Metals Joining. Brazing was used to 
solve specific problems in various 
metals joining applications detailed in 
four-page Brazing News #84. A va- 
riety of parts, components and prod- 
ucts are discussed, involving both 
similar and dissimilar metals. 

Handy & Harman, 82 Fulton St., New 
York 38, N. Y. 


Unit Heaters. Free standing, wall- 
mounted, semi-recessed, fully recessed 
and ceiling-mounted electric console 
unit heaters are covered in eight-page 
Bulletin F21100. Designed for use in 
lobbies, corridors, waiting rooms, of- 
fices, stores, churches, schools and 
many other applications, units provide 
extensive flexibility, with a variety of 
inlet and discharge air arrangements. 
Descriptions are detailed and sup- 
plemented with product illustrations. 
Also included are data on perform- 
ance, selection, application, dimen- 
sions, operation and nomenclature. 
Edwin L. Weigand Company, 7500 
Thomas Blvd., Pittsburgh 8, Pa. 


Water Treatment. Suitable for treat- 
ing recirculating cooling water and 
process water systems with deposit 
problems, #82 is a blend of poly- 
phosphate and organic chemicals 
which may be used alone, in conjunc- 
tion with acid, or supplemented by 
some other formula for all-around pro- 


(Continued on page 139) 
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Holiday on [Ce 


skates through 
Aftica on Vilter lee 


Holiday on Ice shows, using portable Vilter refrigeration 
units for building ice surfaces, have been presented in 
Europe, Middle East, India, Far East, South Africa since 1952. 











































SEE US AT 
BOOTH 329 






View showing the two Vilter Ammonia Brine Uni-Chillers shipped in 1960 to 
Mombasa, Kenya, for Holiday on Ice, Inc.’s latest African tour under State Department 
sponsorship. The itinerary for the African Show will include Mombasa; 

Entebbe, Uganda; Dar es Salaam, Tanganyika; and Nairobi. 


Last April in Khartoum, Sudan, in 120° temperature, Vilter provided 
refrigeration for the ice surface of another successful Holiday on Ice 
Show under State Department auspices. 

Since 1952, Holiday on Ice Shows, Inc.’s foreign show units have 
been using a portable Vilter refrigeration unit for building ice surfaces. 
In the fall of 1959, this Vilter unit was returned to the United States for 
rebuilding. According to Mr. A. R. Grant, Business Manager, Holiday 
on Ice, ‘‘We were very much impressed at that time to find that the 
Vilter equipment required very little work to put it back in top oper- 
ating condition. It was this experience which led us to select Vilter 
equipment again for the new 1960 African tour, where we expect to en- 
counter rather extreme conditions.” 

Two new Vilter refrigeration units were shipped in 1960 to Mombasa, 
Kenya. 

Each Vilter unit consists of a self-contained, fully automatic Ammonia 
Brine Uni-Chiller, including a 4-cylinder VMC compressor, 16” x 10’ 
condenser, a 20”’ x 12’ chiller, and a Diesel engine. 

Each unit is capable of producing 30 tons of refrigeration and to- 
gether will develop an ice surface of approximately 60’ x 100’ under any 
condition. 

Vilter equipment has again proven itself as it has in thousands of other 
installations. Quality design and workmanship pay off in long years of 
reliable operation—good value for your investment dollar. 

Why not see Vilter about your refrigeration or 
air conditioning application? 


Complete ice rink installation engineered by 
Peter Carver Associates. New York. 


























The Vilter 
Manufacturing Company 25 
A Milwaukee 7, Wisconsin 
(39) Air Units © Ammonia and Freon , 7 
Comerescers he Booster Conpipens rs [| Write for Bulletins 
audelot Coolers © Water an on above equipment to 
> : Brine Coolers ® Blast Freezers “ ‘ 
Pies, fri geration Evaporative and Shell and Tube The Vilter Manufacturing 
olTameaofaleitivelaliale Condensers ® Pipe Coils Company, Dept. AR-600 
: Valves and Fittings © Pakice and 2717 South First Street 
Polarflake Ice machines, Milwaukee 7, Wisconsin 
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Need tubing? Maybe just a few simple bends . . . or millions of 
complex fabricated tubing parts. But, whatever your tubing 
requirements, come to Bundy. The important reason for Bundy’s 
precision fabrication is Bundyweld® steel tubing. Standard wall 
thickness and O.D. of Bundyweld are held to +.002” to —.003”. 
Bundyweld meets ASTM 254; Govt. Spec. MIL-T-3520, Type III. 
Precision comes first, but Bundy plants are also geared to give 
you the cost advantages of mass-fabrication. Be sure you get the 
most for your tubing dollar by talking to Bundy first. Call, write 
or wire: Bundy Tubing Company, Detroit 14, Michigan. 


BUNDY TUBING COMPANY + DETROIT 14, MICH. » WINCHESTER, KY. « HOMETOWN, PA. 


World’s largest producer of refrigeration tubing. Affiliated plants 
in Australia, Brazil, England, France, Germany, Italy, Japan. 





Bundyweld, double-walled from a single 
copper-plated steel strip, is metallurgi- 
cally bonded through 360°of wall contact. 
It is lightweight and easily fabricated... 
has remarkably high bursting and fatigue 
strengths. Sizes available up to 54” O. D. 


Bundy can mass-fabricate small-diameter 
steel tubing to solve a wide variety of de- 
sign problems. The Bundyweld tubing 
shown is(1)expanded, (2) sheared and flat- 
tened, (3) expanded and slotted, (4) special 
formed and threaded, and (5) flanged. 


BUNDYWELD. 
TUBING 











PRESSURE LOSS 


(Continued from page 85) 





the values given by Moody, for 
similar degrees of relative rough- 
ness. For the relatively smooth 
plywood there is little difference 
between experimental and cited 
values of friction factor. In the 
laminar range the results were 
similar to those of Figs. 3 and 4, 
except for wood fiberboard. A 
repetition of the test with the wood 
fiberboard duct at a later date sub- 








Gauges * Thermometers °* 


stantiated the original measure- 
ments. 

A numerical comparison of ex- 
perimental and cited results for the 
four materials tested, at three rep- 
resentative values of Nr, is given 
in Table I. Nikuradse’s results do 
not extend to a sufficiently high 
degree of relative roughness _ to 
allow an estimate to be made for 
corkboard. 


CONCLUSION 
The results presented in this report 
should facilitate prediction of air 
friction pressure loss in shallow 


votwmenty 


Valves 





| 7. Hopf, L., 
| rauhigkeit, Zeitschrift fiir angewandte mathe- 


rectangular ducts under conditions 
likely to be of interest in the de- 
sign of refrigerated storages and 
transport vehicles. They indicate 
that but small error results from 
using the hydraulic diameter pa- 
rameter in correlating results ob- 
tained with turbulent flow in ducts 
of various shapes and sizes. Also 
indicated is that in the laminar 
range an equation derived for rec- 
tangular ducts should be used in 

64 
preference to the relation f = —-, 

Nr 
which is correct for cylindrical 
ducts. Finally, the difference be- 
tween the results obtained for three 
of the four materials tested and 
the widely used chart drawn by 
Moody indicates that caution should 
be used in predicting friction fac- 
tors for materials not tested pre- 
viously, and emphasizes the need 
for further study of the relation 
between roughness and _ friction 
pressure loss. 
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DEMAND IS GREAT... EVERYONE IS BUYING 
THESE EXTRA VALUE PRODUCTS Ps 

















CONTROLLING “DRI-VUE” ‘“‘DRI-COR” “GOLDEN BANTAM” 
FLOW Moisture-Liquid Filter-Driers Diaphragm Packless 
SINCE 1914 Indicators Molded Core Valves 





“DRI-VUE” INDICATOR PORT 


Actually Spells “WET” or “DRY” with element 
Color Variation—Largest Visible Element Area. 








“DRI-VUE™ INDICATORS 


Double Port Moisture-Liquid Indicators, 
Large 0.D.S. Sizes. Triple Sealed Ports. 














“DRI-COR™ FILTER-DRIERS 


Two Stage Drying; Molded Core and 
Granular Desiccant. Abso-dry Processed. 














Molded Filter Core and Granular Desiccant. 
Split Second Cartridge Installation. 








SHUT-OFF VALVES 


Packless and Packed with Flanged and Integral 
Connections. Wide Range of Sizes and Types. 


Only Henry offers you this complete variety of types and sizes, from “4” flare packless to 
4%” O.D.S. packed Wing Cap valves, from 1 ton sealed type.to 165-ton cartridge type 
filter-driers and 4” flare single port to 2%” O.D.S. double port moisture indicators. 


HEN RY comrany 


For Refrigeration, Air Conditioning and Industrial Applications 
MELROSE PARK, ILLINOIS, U.S.A. CABLE: HEVALCO, MELROSE PARK, ILL. 
SEE US AT BOOTH NOS. 1217 & 1219 
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ELECTRIC 
HOT WATER HEAT 


2,500,000 B.1.U. 


SEE OUR 
CATALOG IN 
WEET'S- 


PRECISION 


ELECTRIC HOT WATER HEATING BOILER 


COMPLETE UNIT READY FOR INSTALLATION 


with circulation hot water system and water 
chiller for year-round air conditioning. 


CONVERSION EASILY ACCOMPLISHED 


where other type fuels now used. Suited for 
home, churches, motels, apartments, hotels, 
hospitals, commercial buildings, swimming pools, 
snow melting and domestic hot water for large 
users. Temperature range — 60 to 250 degrees. 
Equipped with Sequence and Proportional Con- 
trols when desired. 


© Every unit tested and inspected 40,948 to 2,500,000 B.T.U. 
Output. 


© All Boilers meet the requirements of the ASME Boiler 
and Pressure Vessel Code. Natl. Board approved. 


No chimney! No odors! No flame! No ducts! No noise! 











Write for complete 
specifications and prices 


CISION parts 


corporation 
400-ASJ NORTH FIRST STREET 
NASHVILLE 7, TENNESSEE 


\ 
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Applications 





AIR CONDITIONING CONTROLS 
BANANA RIPENING 


Using Dunham-Bush air conditioning equipment to 
service 28 rooms with temperature and humidity con- 
trol, Levin Banana Storage and Food Distribution 
Center, Philadelphia, Pa., controls banana ripening 
to prescribed time intervals. Average ripening time 
for bananas is 80 hr. 

Eight of the rooms are serviced with ten-hp 
Brunner compressors using twenty-ton air-cooled 
blower condensers. Heat-X pressure stabilizers are 
utilized to maintain operating head pressures during 
the winter months. Water-cooled ten-hp condensing 





units and a fifty-ton cooling tower comprise the rest 
of the system for the other rooms. Additionally, 
horizontal air handling units are used for cooling the 
rooms and providing proper air distribution. Shown 
is a close-up of the ceiling-mounted cooling system. 


FOUR MAKE-UP UNITS 
REPLENISH PROCESSING PLANT AIR 


Recently installed by Graniteville Company, Granite- 
ville, S.C., four packaged air make-up units will 
replace air ‘eahousted to the atmosphere by bleachery 
processing equipment. Some 1,000,000 cfm are ex- 
hausted by dry cans and mercerizing, wash and resin 
curing ranges, and are discharged to the atmosphere 
by more than 35 exhaust hoods. Of this quantity of 
air, but 60% is replaced by heating and ventilating 
systems and by the circulation system designed to 
prevent condensation on the ceiling. Without an 
additional air supply, this loss of air would produce 
a negative pressure and cause drafts at doorways and 
windows. 

Manufactured by J. O. Ross Engineering Div of 
the Midland-Ross Corporation, the make-up units 
supply 60,000 cfm each, bringing the total replace- 
ment air to 80% of that exhausted. Each unit con- 
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—that’s the word 


Tube’s finned tube product line and cus 


TIPLE Le 


that best describes Wolverine 


tomer services. 


For example, illustrated here are seven different types of Wolverine 


Trufin®—the integrally finned tube. Inc 


high-finned types for such applications 


luded are both low-finned and 


as shell and tube units, water 


heaters and boilers and air cooled heat transfer requirements. 


Wolverine Tube has manufactured int 


than any other company in the industry; 


egrally finned tube much longer 


thus, Wolverine customers have 


a reliable and readily available source for finned tube literature, informa- 


tion and technical heat transfer consult 


ation and guidance. 


So, to completely consider finned tube, its comparative values, per- 


formance ratios and to find the finned 


tube best suited to your needs, 


turn to Wolverine. For complete information write, wire, call or . . 


Ask Your Wolverine Tube Salesman. . 


. HE Knows! 


WOLVERINE TUBE 


DIVISION OF 















NEED HEAT TRANSFER HELP? Wolverine 
Tube’s Field Engineering Service—a staff 
of competent, highly trained tubing tech- 
nicians—is ready at all times to help you 
solve heat transfer problems concerning 
tubing. All you have to do is ask—there 
is no obligation. 








-\ 


% Calumet-« Hecla, Inc. 


DEPT. J,17244 SOUTHFIELD RD., ALLEN PARK, MICH, 








GET THE INSIDE STORY AT 


BOOTH 402 


15th International Heating and Alir- 
Conditioning Exposition 


. , oe 
pe ERRYseuRG.™ 


PACKAGED 


BOILERS 


Johnston pioneered the three pass waterback 
design for packaged boilers that eliminates tile 
baffles. No more expensive down time to re- 
place rear end refractories. The water cooled 
surfaces of this submerged combustion chamber 
prevent overheating of rear tube sheets and 
cracking of ligaments between tubes. 


Look for these PLUS FEATURES: 


© 5 sq. ft. of heating surface. 
Completely factory assembled. 
Fire tested before shipment. 
Forced draft firing. No costly stack. 
Starting service by trained technicians. 
Sizes 20 to 750 horsepower. 
Pressures 15 to 250 pounds. 


Burners for heavy oil, cold oil, gas, or fast, easy 
changeover combination. 


If you're not attending the show, write for Bulletins 
200A and 509B for complete details. 


JOHNSTON BROTHERS, INC. 


FERRYSBURG, MICHIGAN 


Pioneers of waterback boiler design 








sists of a galvanized enclosure equipped with two 
access doors. Fitted onto the end which inserts into 
an outside wall opening are louvers, bird screens and 
shut-down dampers. The other end is equipped with 
an axial fan which draws air from outside and directs 
it into the plant. Internal burners heat incoming air 
in winter and three-in. rock wool insulation prevents 
wintertime: condensation. 


SUSPENDED CEILING 
UTILIZED AS AIR DIFFUSER 


Intended mainly as an experiment to test the effi- 
ciency of perforated mineral tile ceilings as air dif- 
fusers, the system developed for the general office 
building of Armstrong Cork Company in Lancaster, 
Pa., proved successful. Besides providing acoustical 
treatment and improved air circulation, it was eco- 
nomical to install, through elimination of standard 
diffusers and a considerable amount of duct work. 
Duct stubs were all that was required in each room 
to discharge the conditioned air into the plenum space 
above the suspended ceiling. 

Presently in use are two different incombustible 
mineral acoustical materials, Full Random Minatone 
and Fissured Travertone, both manufactured by Arm- 
strong. Small air diffuser holes drilled through these 
materials have little effect on their acoustical prop- 
erties. Air is recirculated with 25% new air added. 
Individual room thermostats regulate booster heater 
coils in the stub ducts to provide separate room tem- 
perature control. Air leaves the central cooling system 
at 58 F and is warmed to the desired temperature by 
the booster heater before it passes down through the 
ceiling. 


FUTURE EXPANSION PROVIDED 
IN CENTRAL PLANT 


Now under construction at Trinity University in San 
Antonio, Texas, a central heating and cooling plant 
will pipe hot and chilled water to several campus 
buildings for year-round air conditioning. University 
officials decided on a central plant because it offers 
lower initial costs than individual room or building 
units and provides greater flexibility in meeting 
changing loads. 

George Storch Memorial Library and Preston 
Northrup Hall, a classroom and administrative build- 
ing, will be the first structures to be served by the 
new plant and will use approximately 50% of the 
375-ton capacity of the initial absorption unit. Space 
has been provided in the utility center for addition 
of another heat-activated unit to serve future build- 
ings. The system can be expanded to eventually total 
more than 1000 ton cooling capacity. 

Energizing the system will be a single fuel, natu- 
ral gas, which will be used by the boiler to supply 
high temperature hot water utilized by the absorp- 
tion machine for cooling and by a hot water generator 
for heating. 


ASHRAE JOURNAL 








1 two 
s into 
s and 
with 
irects 
1g air 
vents 


effi- 
- dif- 
office 
aster, 
stical 

eco- 
dard 
vork. 
room 
pace 


tible 
itone 
Arm- 
hese 
rop- 
ded. 
ater 
tem- 
stem 
e by 
the 


San 
lant 
pus 
‘sity 
fers 
ling 
ting 


ston 
‘ild- 
the 
the 
ace 
tion 
ild- 


otal 


itu- 
ply 
rp- 


itor 


AL 








offers the 


FIRST ana ONLY 


Silica-Gel P.A. 400 
and Molecular Sieve 


BLOCK DESICCANT 
FILTER-DRIER 


omits 


REFRIGERATION js 
INDUSTRY 


Important Advantages 
and System Benefits: 





7. Exclusive Alco binder assures a block of 97% pure 4, Rigidly controlled activation—factory sealed. 
desiccant. 
2. Manufactured by Alco’s specially developed forming 6. 


process (not pressure moulded)—eliminating packing 
effect—assuring greater uniformity of flow. 7 


Maximum system protection against acids and other 
foreign matter. 


Copper (ODS) fittings mean easy brazing. 
3. Geometry of ADK block exposes maximum surface to 
adsorb and filter out moisture and fine particles. 8. Brass (SAE) fittings means no flare nut creep. 


4, Directed and even distribution of liquid gives filtration . 
in depth—coupled with short flow path means low 9, Full flow fittings mean low pressure drop. 


pressure drop—longer system life. 
ALCO DRI-KLEANER is your insurance for a 
longer, more trouble-free system life. 





SEE US AT 
BOOTH 932 
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The one complete line of refrigerant controls: Thermostatic Expansion Valves + Refrigerant Distributors . Solenoid Valves 
Refrigerant Filter-Driers * Suction Line Regulators» Flooded Evaporator Controls and Reversing Valves 
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PARTS AND PRODUCTS 


GAS ABSORPTION COOLER 


Developed for use as an air conditioning unit for 
large structures such as office buildings, hotels, thea- 
ters and auditoriums, as well as for many processing 
plant cooling applications, this gas absorption cooler 








can be used also for home air conditioning. The model 
shown has a refrigeration capacity of 150 ton. 
In application of the two-effect generator prin- 


GET ACCURATE 


FLOODED SYST 
CONTROL 


with this level regulator 


A SIMPLE CONTROL IS THE BEST CONTROL 
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ciple of operation, heat is applied to a spent solution 
of lithium bromide in the first-effect generator. This 
solution boils, liberating water vapor, and produces a 
more concentrated solution, which then passes through 
a coil serving as a second-effect generator. Pressure 
here is lower than in the first generator and, because 
of this reduced pressure, the solution boils at a lower 
temperature. Thus, the second coil is heated by the 
condensing vapor from the first distillation step, sav- 
ing the additional fuel which otherwise would be 
required. Vapor from the second-effect generator is 
condensed on a water-cooled condenser coil. 
Combined condensate from both the first and 
second-effect generators is delivered to the evapora- 
tor. The resultant refrigerant is pumped over the 
chiller coil, where it cools the coil by evaporation. 
Vapor from this process is absorbed by the con- 
centrated lithium bromide solution which, in its 
dilute state, is pumped to the first-effect generator 
and the cycle is repeated. 
Statham Instruments, Inc., 12401 W. Olympic Blvd., 
Los Angeles 64, Calif. 


MOLDED RUBBER BOOT 


Use of tubular heaters for refrigeration defrosting 
and other applications requiring moisture protection 
is made possible by development of a molded rubber 
boot. Designed for operation from —40 to 185 F by 
protecting heater terminal connections from frost or 
moisture accumulation, the rubber boot is free of 











capacities 
®@ Tight Closing with Teflon seat discs 


connections needed 
Eyes” 


pacity with minimum charge 





or copper connections. 
Solve your flooded system design and 
application jobs by consulting Phillips. 
in level control, liquid-vapor separation, 


over 28 years. 


H. A. PHILLIPS & CO. 


Designers and Engineers 
Refrigeration Control Systems 
3255 W. Carroll Ave. 

Chicago 24, Illinois 
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@ Proportioning action for smooth feed at all 


@ Self actuation—no electrical or pneumatic 


®@ Visible liquid level through exclusive “‘Level 





@ Adjustable level achieves maximum ca- 


IN ADDITION — Phillips pilot oper- 
ated valves are available for all common 
refrigerants, down to —50° F. Operates 
with as low as 2 PSI pressure drop and 
up to 250 PSI with selected springs. 
Line sizes 14 inch to 4 inches with steel 


Our firm of engineers have specialized 
liquid circulation and return systems for 
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COMPLETELY INTERCHANGEABLE—SAVES SPACE, T00! 


Compact in size but with the capacity to do a big job! That’s the 
description of the new Detroit 900 expansion valve. It is ideally 
suited for general replacement installations where space is at a 
premium. Inlet and outlet connections are in the same position as 
bulkier valves, allowing easy replacement without repiping. 


There are only three moving parts! The valve is easily dis- 
assembled for inspection and cleaning without removal from the 
refrigerant line. 





Also available externally equalized. Tons capacity: R-12 — 
5 to 3; R-22 — .8 to 5S. 





LOADED WITH PLUS VALUE FEATURES 


POWER ELEMENT -— The small removable stain- 
less steel power element is shielded-arc welded by spe- 
cially developed equipment. In this design and method 
of assembly, full diaphragm flexibility is accomplished. 
The COMPACT CAPACITY line features long life and 
trouble-free operation. Available in Detroit custom 
“C” or “Z” charges. Also available with a built-in pres- 
sure limiting element to guard against motor overloading 
and burnout if required. 


BODY —A high density brass forging. Inlet location, 
and minimum number of parts, allows full and free flow 
of refrigerant through the valve. This simplicity of con- 
struction provides high capacity for the small size. 


A NEW NAME FOR 
AN OLD-LINE COMPANY 


LARGE INLET STRAINER -— Easily removed for 
cleaning—held in position by a retainer clip. 


BALL NEEDLE AND PUSH ROD - Self aligning 
and self centering—seats perfectly every time. Ball is con- 
centric to push rod. 


ONLY THREE MOVING PARTS-—Smoother oper- 
ation and longer life. No clips, extra springs or miscel- 
laneous parts. 


EASY TO SERVICE-—Valve easily disassembled for 
inspection and cleaning. 









































Detroit expansion valves are a well-known product of an 
old-line company. American Standard Controls Division is 
the new name for that company—selected because it better 
describes the newer and broader operations. We are bigger 
not only in refrigeration and air conditioning, but in many, 
many other industries as well. Write today for information 
about products which control or indicate the pressure or 
temperature of gases, fluids or electrical energy. 


AMERICAN-STANDARD CONTROLS DIVISION 
5900 TRUMBULL, DETROIT 8, MICHIGAN 


2 Amenican-Standard 


CONTROLS DIVISION 



















THERE ARE LOTS OF REFRIGERATION DRIERS that control moisture, remove acid and filter solids... 





7 none of them do these things better than the ANSUL T-FLO DRIER. And... there’s only one drier, the 
ANSUL T-FLO that can be replaced as quickly and easily as changing a light bulb... that offers the unique 
or possibilities for manifolding ... that can be connected directly to a moisture indicator without breaking 
the line. The ANSUL T-FLO DRIER was developed by refrigeration people with imagination .. . for refrigeration 
people with problems. They're available from refrigeration wholesalers everywhere. 
g ANSUL 
l- 
* 
: ansul t-flo drier 
. 
or 
ANSUL CHEMICAL COMPANY 
MARINETTE, WISCONSIN 
Exclusive sales agents 
for UCON brand refrigerants, 
n 
is 
T 
-T 
yy 
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SEE US AT 
BOOTH 966 
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taste or odor and is oil resistant. Boot is 154 in. long and 7/16 in. diam. 
Tubular heaters with 0.260 and 0.315-in. diam of steel, stainless 

steel, Incoloy, Inconel and aluminum sheaths can be supplied with the 

new boot. Special diameters are available on request. 

General Electric Company, Schenectady 5, N. Y. 





frosted after each running cycle and 
stopped when fixture air temperature 
is reached. Each action is independ- 
ent at a predetermined setting. 

Duration of refrigeration from cut- 
in to cut-out settings is variable for 
each running cycle according to in- 
ternal load and weather conditions. 
Fixture air temperature is adjustable 
with a knob from one to ten positions 
without affecting evaporator defrost. 
Ranco Inc., 601 W. Fifth Ave., Co- 
lumbus 1, Ohio. 


TWO-TEMPERATURE UNIT 

Designed especially for use on com- 
mercial fixtures such as walk-in cool- 
ers, display cases and florist boxes, the 


CUT-OUT CAPILLARY 





CONNECTOR 


Incorporated in the Quick-Seal Con- 
necto-Valve is a long, hollow shaft 
which enables workers to make fast, 
leak-tight connections of gas lines to 











019 control effects frequent cycling 
of the refrigeration system to main- 
tain uniform air temperature and high 
relative humidity. Compressor is 
started when’ the evaporator is de- 


burners installed in appliances. A cam 
handle actuates the expanding seal, 
which can seal threaded or smooth 
openings. At the time the seal ex- 
pands, an internal valve is opened, 





newly 


HEAT TRANSFER 
UNITS 


designed 
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permitting gas to flow through the 
shaft and into the burner. Returning 
the handle to its original position 
shuts the valve, stopping the gas flow, 


et 








iMLET 


and contracts the seal, permitting it 
to be withdrawn from the opening. 

Mechanical Products Corporation, 
1716 W. Hubbard St., Chicago 22, 


Illinois. 


COMPRESSORS 


Developed for aircraft, missile and 
air transportation use, this line of 
lightweight, high efficiency refrigera- 
tion compressors features a system 
of cooling that permits the entire 
unit to be sealed hermetically. Un- 
like conventional air-cooled com- 
pressors, these units are cooled by 
circulating compressed refrigerant gas 
through the coaxially-mounted motor 
and compressor elements. A further 
design refinement makes use of a first 
stage precooling circuit to maintain 


SEE US IN 
BOOTH 232 


15th Int'l Heating 
and Air-Conditioning 
Exposition 


... most efficient! 
... least costly! 


OMPANY, ING. 


1400 PARK STREET 
EVANSVILLE 7, INDIANA 


ASHRAE JOURNAL 











FE 








... the Perfect Filter-Drier for every capacity 
from fractional horse-power units to large capacity installations 


Sporlan offers a complete range of 
Catch-Alls engineered to fit every appli- 
cation, from domestic refrigerators, small 
freezers and vending machines to the 
largest commercial and industrial refrig- 
eration and air conditioning systems, with 
every conceivable job size in between. 


No matter how large or small the job you 
are planning, your filter-drier worries 
stop when you buy Sporlan Catch- Alls. 


In addition, the Sporlan Catch-All is the 
perfect filter-drier because... 


e Desiccants are molded into a porous core. 


e Maximum drying through highest degree of 
activation. 


e Filtering instead of straining. 
e Superior acid removal. 


e Refrigerant cannot channel through or by- 
pass around the core. 


e Core will not powder or pack. 
e Full line flow protection for any size system. 


_ e Connections are protected by moisture and 
tamper-proof seals. 


See your Sporlan Wholesaler for your 
Catch-All needs today and ask him for a 
copy of Bulletin 40-10. 


sectniipamee SPOR AN VALVE COMPANY 


7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 


15th INTERNATIONAL 
HEATING & AIR CONDITIONING EXPOSITION 


Chicago, Ilinois February 13-16, 1961 EXPORT DEPT. * 85 BROAD STREET +» NEW YORK 4, N. Y. 
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halogenated hydrocarbon refrigerant 
within its stable operating range of 
250 F. Also featured is a centrifugal 





separator which removes refrigerant- 
entrained lubricating oil before it has 
a chance to pass through the re- 
frigeration condenser. 

Units are available in six models, 
ranging from % to 4 hp. Operating at 
comparatively low speeds (3600 rpm), 
they offer long, maintenance-free 
operating life and reliability. 

Task Corporation, 1009 E. Vermont 
Ave., Anaheim, Calif. 


HEATING ELEMENT 

Available in outputs of up to 7000 
watt, single-phase, this corrosion- 
resistant, copper sheathed element for 


domestic or commercial hot water 


IN THE 
COMPRESSION 
REFRIGERATION CYCLE* 


THIS IS ANOTHER CYCLE CENTER, 
factory assembled and on its way 
to a 150 ton poultry freezing 
plant. 


What will it do?* 


It will provide liquid overfeed to 
the evaporators, catch the excess 
liquid and recirculate it to the 
evaporators, with these results: 


@ FULL COMPRESSOR PROTECTION 
AGAINST SLUGS 


PEAK COIL AND COMPRESSOR 
EFFICIENCIES 


®@ SUB COOLED LIQUID FEED AT CONSTANT 
PRESSURE THE YEAR AROUND 


PRACTICALLY UNLIMITED RATE OF LIQUID 
FEED AT ABSOLUTELY NO POWER COST 


@ NO MECHANICAL PUMPS 
NO FLASH GAS IN LIQUID LINES 


* NOT JUST A LIQUID RETURN UNIT. 

Available for any refrigerant, in 
capacities from 10 to 1,000 tons and 
more. Factory assembly is optional. 
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tanks was designed to lessen mainte- 
nance costs by providing a heating 
density of 150 watt sqin. This high 
density is cited as removing heavy 
lime deposits at the start of each heat- 
ing cycle, and permits use of shorter 
elements. Element is supplied with 
a non-hardening, non-sticking silicone 
rubber seal which also provides elec- 
trical insulation between tank and 
element. 

Model 139 is factory-equipped with 
a built-in Varistor, which automatically 
minimizes the amount of cathodic 
current used to protect the heater 
sheath against corrosion, cited as pro- 





longing the life of glass-lined tanks. 
Thermo-Craft Electric Corporation, 
429 E. 164th St., New York 56, N. Y. 






SAFE, AUTOMATIC PLANT OPERATION 
OIL SEPARATION, ANY REFRIGERANT 
HIGHER SUCTION PRESSURES 


LARGE POWER SAVINGS 

LARGE SAVINGS IN FIRST COST ON NEW | 
PLANTS. FOR EXAMPLE, THE RECEIVER IS | 
NOT REQUIRED AND SURGE DRUMS ARE 
ELIMINATED. 

@ AUTOMATIC HOT GAS DEFROSTING AT 
MINIMUM COST 


ASK FOR BULLETIN CC-2 


9. E. Wathins Co. 


307 LAKE STREET, MAYWOOD, ILLINOIS 








WATER HEATERS 


Available in both round and square 
styles and 3, 6, 12 and 18-gal sizes, 
Bantam water 
heaters combine 
anticorrosive 
glass-lined tanks 
and anode mag- 
nesium rods for 
double protection. 
Exterior surface 
of the tank is 
smoothed to af- 
ford precision fit- 
ting of Heat-Belt 
elements, minimizing chance of ele- 
ment failure and assuring maximum 
output. Shown is the 18-gal round 
model. 

Teter, Inc., 13901 S. Indiana Ave., 
Chicago 27, Ill. 





EXPANSION TANK 


For hot water 
heating systems, 
the Flexamatic 
tank is cited as 
overcoming air 
problems and 
water-logged con- 
ditions through 
factory -charged 
and sealed con- 
struction. 

Flair Manufactur- 
ing Corp., 1720 
Atlantic Ave., Brooklyn 13, N. Y. 








COMPRESSOR, PUMP 


Now available is a miniature 1/12- 
hp oilless motor-powered compressor 
and vacuum pump that delivers more 
free air than rotary, diaphragm or 
piston-design units. Because of its 





small size and quiet operation, the 
unit is suited for a wide range of 
industrial, laboratory and office uses. 

Two models are available: Model 


| LV, which has a 1.9 cfm displace- 


ment and is capable of continuous 
operation up to 27 in. vacuum, and 
LC, with a displacement of 1.43 cfm 
and capable of continuous operation 
to a pressure of 65 psig. Both models 
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9 Belt-Driven Models—5 to 40 Tons 


For Performance — Capacity — 
Low Maintenance 


S 


Selecta IL 


LARKIN 
ZEPHYRCON 


Air-Cooled Condenser 


5 Direct-Drive Models—2 to 10 Tons 


ENGINEERED FOR PARALLEL USE FOR VIRTUALLY ANY CAPACITY 


Larkin Zephyrcon Air-Cooled Condensers are avail- 
able in two series: direct-drive FC models—for 
economy and minimum maintenance; and _ belt- 
driven BFC models—for larger installations and 
the lowest possible noise level. 

Multiple circuits—for operating more than one 
compressor from a single condenser—are available 
for all models at no extra cost. 


SEE US AT BOOTH 326 


@ Patented Larkin cross-fin coil — alumi- 





PEAK PERFORMANCE YEAR ‘ROUND 
When used with the Larkin Posi-Trol control sys- 
tem, which maintains head pressures in low ambient 
temperatures, the Larkin Zephyrcon functions at 
peak performance the year ’round in any climate. 

Compare the features point for point; check the 
performance data, and make the wise selection— 
Larkin Zephyrcon Air Cooled Condenser. 


OUTSTANDING FEATURES 


protection, and is mounted on 





resil- 























































BASIC RATINGS (30°+D) num fins and staggered copper tubes. ient base. 
FC SERIES — DIRECT DRIVE @ For use indoors or outdoors. @ Casing is of heavy-gauge steel. 
Capacity at A single large fan on BFC model Unit finished with baked-on epon- 
—— "smO aR Pens oie assures low operating noise level. rig primer aw top coat 
rcs a. aie an aeee Motor on BFC model is standard 2 Ee 
a : : NEMA design mounted on adjustable Motor is enclosed in casing, protected 
“3 37,350 3.21 3500 base. from the weather. 
as — —. — Slow speed motor on FC model is Discharge shield available. 
: : : ermanently lubricated, h I i i 
FC-10 124,000 10.3 9100 * ee as overload @ Fan Guard is standard equipment. 
' wATION's Return bends protected by heavy- 
BFC SERIES — BELT DRIVEN \4 ae) gauge shield. 
Capacity at 
> = a . ‘na See Your Wholesaler 
; oO. ons m » 7 a 
ar ee ne ce Or write for Bulletin 1031-C 
BFC-8 95,600 7.96 7500 
BFC-10 124,000 10.3 9100 
BFC-13 149,200 12.4 12000 WU ft My Jt (i MW (a(t mr KC MW Hi @ 
BFC-16 191,200 15.92 15000 by i! 4 4 ut a. iL] (ft 
? (} B “We Ke W, tg 
BFC-20 248,000 20.6 18200 4, He J ip , j Hii INC. 
1 BFC-26 298,400 24.8 24000 
SFCss 382,400 312 ; 519 Memorial Drive ep Box 1699 @e MUrray 8-3171 
. BFC-40 496,000 43 36400 ATLANTA 1. GEORGIA 
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Custom Engineered to 
Your Requirements 





HEAT RECLAIMING UNIT 

Typical of the many varieties of 
coils produced by Rempe from any 
type of ferrous or non-ferrous pipe 
and tubing. 
Coil illustrated is 15' long with 5" 
copper headers. Used in floor pit 
for reclaiming heat from waste 
process water to preheat boiler 
feed water. Ideal for reclaiming 
heat from any hot waste liquid and 
reducing fuel cost. 


Tell us your problem 
We'll design the coil 


HEAVY DUTY 


STEAM | 
COILS 


Distributor 
Type 













| Seer - vas | 


Tilted feature assures drain- 
age of condensate whether 
used for vertical or horizontal 
air flow. 


Non-Freeze Design 





Every square foot of face area pro- 
dues equal heating capacity on full 
or modulated steam supply. Suitable 
for pressures to 200 Ib. gauge. 


Two row or one row available. Can 
be furnished with connections as 
shown or on opposite end. of coil. 


Deca 


for Details 
Engineers 


we, \ 
‘i \ Pipe Coil and Fin Coil De- 





signs. Heat Transter Coeffi- 
cients. Get @ copy tor your 
library. 


REMPE COMPANY 


362 N. Sacramento Blvd. @ Chicago 12, Ill. 
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include a built-in automatic overload 
protection mechanism that also pre- 
vents motor failure in the event of 
abnormal electrical conditions. 
Units operate at 1725 rpm with 
split- phase, induction-type motors 
and come complete with carrying han- 
dle, 8-ft cord and plug, intake cylin- 
der, ¥4-in. IPS discharge connection 
and four rubber base cushions. 
Bell & Gossett Company, Morton 
Grove, Il. 


WINTER CONTROLS 

For air-cooled systems which must 
operate at low outdoor temperatures, 
a new line of Winter Condensing 
Pressure Controls is being introduced. 
Four sizes of controls suitable for use 
in systems of five through 15-ton ca- 
pacity are offered. Multiple units can 
be installed in larger systems. Ad- 
vantages include modulation control 
with no valves or moving parts other 
than a standard thermostat. 

Designated Model 33AA, the new 
unit consists of a pressure vessel 
equipped with a thermostatically con- 
trolled heater, all enclosed in an 
insulated casing. The control is teed 
into the liquid line of the refrigerant 
circuit and the thermostat is set to 
maintain the refrigerant inside the 
vessel at 90 F. 

During winter operation, when the 
saturated condensing temperature 
drops below 90 F, the thermostatically 
controlled heater cuts in. Heat vapor- 
izes the refrigerant in the condenser 
and forces liquid refrigerant out the 





bottom of the vessel and into the re- 
frigerant circuit. Excess refrigerant 
accumulates in the condenser and 
reduces the amount of effective con- 
densing surface, causing the condens- 
ing pressure and the saturated con- 
densing temperature to rise. This 
action continues until the condensing 
temperature reaches 90 F. Above this 
point, refrigerant will return to the 


_ condensing pressure control vessel. 


Controls may be installed in any 


indoor location where the tempera- 
ture does not go below 50 F. Crank- 
case heaters should be used on the 
compressors of systems using this 
control and receivers must be valved 
out of the refrigerant circuit during 
summer operation. 

Carrier Corporation, Syracuse 1, N.Y. 


RELAY 

To provide high starting torque for 
low temperature svstems, commercial 
refrigeration, air conditioning units 
and heat pump systems, the H80 volt- 
age starting relay consists of an 
electro-magnetic switch which opens 
and closes its contacts by variation 
of the magnitude of the voltage ap- 





plied to the relay coil. At the instant 
of starting the motor, the normally 





HATCHERY 


(Continued from page 64) 





between the thermostat limit set- 
tings, about 62 deg F. Since the 
troughs contain a relatively large 
quantity of water, the temperature 
fluctuation in the troughs only ap- 
proximates that of the entering 
water near the point of admission 
and is reduced to less than one 
degree at the outlet end. Further- 
more, some of the troughs are 
placed in series with up to three 
in line. In the second and third 
troughs of a row the fluctuation is 
altogether negligible. 
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Installation costs were financed from two 
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throuth Lewis Douglas and Mr. and Mrs. 
Donald P. Ross. 


ASHRAE JOURNAL 








m 
al 


wm 








closed relay contacts stay closed until 
the motor builds up speed and the 
start-winding voltage increases. Mag- 
netic force then pulls in the armature 
to the core, which opens the relay 
contacts. 

Ranco, Inc., 601 W. Fifth Ave., Co- 
lumbus 1, Ohio. 


TEMPERATURE 

REGULATORS 

Designated Eventemp, these new reg- 
ulators supplement and broaden an 
existing line of direct acting and Duo- 





matic units for storage-type heating 
and cooling applications. Tempera- 





STANDARDS 





(Continued from page 87) 


Superintendent of Documents, Gov- 
ernment Printing Office, at 10c 
each. The standard designation is 
CS230-60, Vinyl Plastic Weather- 
strip. This standard establishes 
three grades of vinyl plastic 
weatherstrip according to hardness 
values. Physical properties are 
given together with test methods 
for determining the hardness, ten- 
sile strength, and other significant 
characteristics for each grade. 


Welding: The American Welding 
Society has announced availability 
of a revised AWS Standard Weld- 
ing Terms and Definitions. This is 
the first revision in 12 years and a 
number of changes have been in- 
corporated. In conjunction with 
the AWS definitions, a new Master 
Chart of Welding Processes has 
been prepared. Copies of the AWS 
Definitions (including Desk Chart) 
may be obtained for $2 per book- 
let from AWS, Dept. T, 33 West 
39th Street, New York 18, N. Y. 
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ture variations are sensed by a liquid- 
filled thermal-element which is fully 
interchangeable when the regulator 
is on the line. A large variety of 
thermal-elements, spans and bulb ma- 
terials is available. Units are supplied 
with cast iron or bronze _ bodies, 
screwed or flanged ends, in an exten- 
sive range of sizes from 1% to 4 in 
Inlet pressures range to 175 psi, tem- 
peratures to 500 F. Optional features 
include external impulse connections 
for low inlet pressures, continuous 
bleed for cooling service and cali- 
brated dials for quick setting. 


Leslie Co., Lyndhurst, N. J. 


PORTABLE 
HEATER 


Producing large amounts of radiant 
heat for unheated indoor work areas 
or as supplemental heat, this portable 
heater is a high capacity unit which 
operates on all gases. Products of 
combustion of the burner are forced 
out through tiny holes in the stainless 
steel heat exchanger, causing the en- 
tire surface of the exchanger to glow 
red hot. Radiant 
energy then is 
beamed from this 
surface. 

Burner is of 
heavy cast iron 
and a wire safety- 
guard around the 
heater prevents 
contact with the 
perforated screen 
of the heat ex- 
changer. An add- 
ed feature is a 
safety shut-off 
valve which automatically cuts off 
gas at the burner if the pilot flame 
goes out. Rating of the unit is 100,- 
000 Btu /hr. 

Space-Ray Corporation, P. O. Box 
3485, Charlotte, N. C. 
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PIPE CUTTER 


Designed for use on ten through 
twenty-in. diam cast iron water main, 
the Super hydraulic pipe cutter re- 
quires no accessory equipment. Unit 





is installed readily on a pipe by two 
men and the pipe can be cut quickly 
and easily by one man. 

Wheeler Manufacturing Corporation, 
Ashtabula, Ohio. 


check these 
BITUMINOUS 
COMPOUNDS 


from 


WITCO- 
PIONEER 


@ Witcolite— Underground 
Pipe Insulation 


@ Sealers for Air Conditioning, 


Heating and Refrigeration Uses 


mw Mastics—Protective Coatings — 
Pioneer 1008 & 820 


® Hot Applied Asphalt Compounds 

@ Potting and Transformer Compounds 
B Wax Compounds 

@ Battery Sealers 

@ Sewer Joint Compounds 

@ Roofing Asphalts 


@ Bituminous Compounds 
Manufactured to Customers’ 
Requirements 











Pioneer Products Division 

WITCO CHEMICAL COMPANY, INC. 
122 East 42nd Street 

New York 17, New York 


Please send me information on the follow- 





ing products: 








| am interested in the following applica- 
tions: 





(- Have representative call. 


Name. 
Company 
Address. 

City Zone___ State 
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‘Arcton’ goes everywhere. It’s not only Britain's 
el-s-pes-1-1 ii fae Macnagie(-1e-Vapemele) mant-Meonslel(ol-Me}i 
discerning users in Europe, India, Pakistan, 
Sloleb aay Widler-Pmioleh dame Waal: a lore relate mr-¥-mt-lar-bily ie! 
FVM ool elem Colalen- tare m-WUl-ade-111- 

The reason is simple: for uniform high quality 
Vale more) al-je- tala ol-1ace)auit-larer-m dal-mw- Ween cela e-lale| <i 
unbeaten. There’s an ‘Arcton’ chlorofluoro- 
abe inelor-Ualolameciiaiel-le-1a mie) m@:hU-18 Ufo 8 
Literature and information are available 

on request. 
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Contact your necrest agent 

for further information about ‘Arcton’ 
chlorofluorohydrocarbons. 
AUSTRALIA 


1.C.1. of A. & N. Z. Ltd., P.O. Box 1911, 
Melbourne, C.2. 


BELGIUM 
1.C.1. (Belgium) S.A., 32 Rue Edmond Tollenaere, 
Brussels, 2. 


CHILE 


Cia Imperial de Industrias Quimicas de Chile S.A. 


Com. e Ind., Casilla 1357, Santiago. 


COLOMBIA 

John Simon & Cia. Limitada, Calle 14 No. 12-50, 
Oficina 815, Bogota. 

Rodrigo Agudelo O, Edif. Garces, Avenida 
Colombia Calle 11, Oficina No. 303, Cali. 
Walter Bridge & Co. Ltd., Edificio ‘‘Jenaro 
Gutierrez’, Calle Colombia No. 47-28, Medellin. 
Tracey & Compania S.A., Carrera 44, No. 36-29, 
Barranquilla. 


GHANA 
41.C.1. (Export) Ltd., P.O. Box 104, Tema. 


HOLLAND 
1.C.1. (Holland) N.V., Postbus 551, Rotterdam. 


HONG KONG 
1.C.1. (China) Ltd., P.O. Box 107. 


INDIA 
1.C.1. (India) Private Ltd., P.O. Box 182, 
Calcutta 1, India. 


ITALY 
Beghe & Chiapetta, Via Isonzo 25, Milan. 


MALAYA 
1.C.1. (Malaya) Ltd., P.O. Box 284, Kuala Lumpur. 


MEXICO 
1.C.1. (Export) Ltd., San Lorenzo 1009, 
€sq. Av. Universidad, Mexico 12. D.F. 


NEW ZEALAND 
1.C.1. (N.Z.) Ltd., P.O. Box 1592, Wellington, C.1. 


PAKISTAN 
1.C.1. (Pakistan) Ltd., P.O. Box 4731, Karachi-2. 


PANAMA 
Agencias W. H. Doel S.A., Apartado 322, 
29-15 Avenida 11. 


PERU 
Imperial Chemical Industries S.A. Peruana 
Com. e Ind., Casilla 1688, Lima. 


PHILIPPINES 
Wise & Co. Inc., P.O. Box 458, Manila. 


SOUTH AFRICA 
1.C.1. (South Africa) Ltd., P.O. Box 11270, 
Johannesburg. 


SPAIN 
Sociedad Anonima Azamon, Apartado 711, 
Paseo de la Castellana No. 20, Madrid, 1. 


SWEDEN 
Holger Andreasen, A/B, Storgatan 7, Orebro. 


URUGUAY 
industrias Quimicas Uruguayas “‘Duperial”’, 
Avda. General Rondeau 2050, Montevideo. 


VENEZUELA 


H. Kern & Co., S.A., Apartado 1567, Edificio Kerr, 


Av. Ppal. Los Cortijos de Lourdes, Caracas. 





GENERAL 
CHEMICALS 
DIVISION 














FEBRUARY 1961 











BULLETINS 


(Continued from page 119) 





tection against scale, corrosion and 
microbiological growth. Photomicro- 
graphs in four-page Process Bulletin 
C2 show control of crystal growth; 
other photographs illustrate results 
obtained in a condenser. Method of 
application is described. 

Nalco Chemical Company, 6216 W. 
66th Pl., Chicago 38, Ill. 


Gas Unit Heaters. Fan, blower and 
duct types in 24 models and sizes up 
to 300,000 Btu/hr are listed in 12- 
page Bulletin GH-1. Features, speci- 
fications, dimensions, standard and 
optional equipment, blower speeds 
and hp, controls, construction, duct 
furnace selection and applications are 
detailed. 

Hastings Air Control, Inc., 3215 Leav- 
enworth St., Omaha 5, Nebr. 


Chemical Resistant Pipe. Designated 
Van-Cor, this pipe is a compound of 
rigid, unplasticized polyvinyl chloride, 
available for both normal and high 
impact, and exhibiting excellent re- 
sistance to attack and deterioration 
by a broad group of industrial chemi- 
cals. Lightweight, the pipe has high 
tensile strength and is cited as being 
easier to install than conventional 
pipe. Smooth internal surface has low 
flow resistance and retards build-up of 
deposits. Bulletin TWX-CV-829, 32 
pages. 

Colonial Plastics Manufacturing Com- 
pany, Industrial Div, 2685 E. 79th 
St., Cleveland 4, Ohio. 


Room Air Conditioners. Adventurer, 
Conqueror and Discoverer Series air 
conditioners are the subjects of four- 
page Bulletins RAC 61-2416, RAC 
61-2418 and RAC 61-2417, respec- 
tively. Illustrations, features and spe- 
cifications are included. 

York Corporation, subsidiary of Borg- 
Warner Corporation, York, Pa. 


Limit Switches. Describing heavy- 
duty, metal enclosed, precision snap- 
acting switches with sealed plunger, 
roller-plunger, sealed roller-plunger 
and adjustable roller-lever or hand 
actuators, four-page Bulletin B-30 in- 
cludes photographs showing installa- 
tion methods and structural details. 
Force and movement specifications 
are tabulated for all switches. 
Covered are Series KL heavy-duty 
switches, rated one hp at 125 volt ac; 
two hp at 250 volt ac; 20 amp at 125, 
250 and 480 volt ac; and 10-amp 
tungsten-filament-lamp load at 125 


volt ac. Also presented are Series K 
general purpose switches rated 20 
amp at 125, 250 and 480 volt ac; 
0.25 amp at 250 volt de and 0.50 
amp at 125 volt de. 

Unimax Switch Div, W. L. Maxson 
Corporation, Ives Rd., Wallingford, 
Conn. 


Heat Exchangers. Subject headings 
of 24-page Catalog 601 include: en- 
gineering data, convertors, snow melt- 
ing radiant panels, instantaneous heat- 
ers, booster heaters, condensate cool- 
ers, below-the-line feedwater heaters, 
dimensions and pressure drop. Tabu- 
lar data is extensive and piping dia- 
grams are presented. 

Old Dominion Iron & Steel Corpora- 
tion, Belle Isle, Richmond, Va. 


Moisture Analyzer. Consisting of two 
modules, Type THU electrolytic 
moisture analyzer measures moisture 
in refrigerant gases. Continuing a 
thermostat, the gas sampling module 
includes a vaporizing valve and oil 
separator with all components re- 
quired for accurate measurements. 
Either ac or battery-operated, the 
indicating and control module gives 
continuous indication of moisture in 
ppm of water by volume. Informa- 
tion is provided by Flyer DS-1070. 
Manufacturers Engineering & Equip- 
ment Corporation, York and Sunset 
Lane, Hatboro, Pa. 


Overhead Gas Heaters. For industrial 
and commercial buildings, these heat- 
ers beam infra-red rays down in a 
wide, even circular pattern. Oper- 
ating on either natural or LP gas, 
they are available with thermostats 
for automatic operation. Input is 35,- 
100 Btu/hr. Information is presented 
in a four-page bulletin. 

Space-Ray Corporation, P. O. Box 
3485, Charlotte 3, N.C. 


Silencers. In addition to showing 
acoustic performance of Quiet-Duct 
silencers, this catalog lists the per- 
formance of more than 44 unit sizes 
and 90 multiple unit sizes by airflow 
(from 185 to 372,000 cfm) and pres- 
sure drop (from 0.1 to 1.50 in.). 

Industrial Acoustics Company, Inc., 
341 Jackson Ave., New York 54, N. Y. 


Line Strainer Guide. Shown in four- 
page Bulletin J-LS are steam and liq- 
uid strainers available in aluminum 
(% to 4 in.), stainless steel (% to 2 
in.), cast iron (% to 6 in.), bronze 
(% to 4 in.) and cast steel (% to 4 
in.). Also contained in the guide are 
strainer tips\ for better performance, 
recommended mesh to use and exten- 
sive engineering details, including fea- 
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DRY AIR... 


PRECISELY AS YOU 
NEED IT 





NIAGARA 
CONTROLLED HUMIDITY 
AIR CONDITIONING 


removes atmospheric moisture by 
direct contact with an absorbent liq- 
uid in a compact spray chamber. The 
spray contact temperature and the 
concentration of the absorbent liquid, 
two factors that are easily controlled, 
determine precisely how much mois- 
ture remains in the air leaving the unit. 


This Niagara Controlled Humidity 
method, using Niagara Hygrol Ab- 
sorbent Liquid is.... 


The only really precise method of air 
conditioning because it removes 
moisture as a separate function from 
heating or cooling to give you assur- 
ance of accuracy of air moisture con- 
trol. 


It is the most reliable because the ab- 
sorbent is continuously and automat- 
ically kept atthe proper concentration. 
No moisture-sensitive instruments are 
required to control your conditions. 


It is the most flexible because with it 
you can either hold the precise con- 
dition you need as long as you wish 
or vary it with accuracy. 


It is easiest to operate and maintain 
because the equipment and controls 
are simple and trustworthy. 


This method is successfully used in 
the storage, testing and production of 
hygroscopic materials, in process con- 
trol and as a pre-dehumidifier in com- 
‘ort air conditioning. 
Write for Bulletins Nos. 
122 and 140. 
Address Dept. RE-2 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17,N. Y. 


District Engineers 
in Principal Cities of U. S. and Canada 
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| tures, 


photographs, dimensions, mesh 
availability and particle retention ca- 
pability, and charts showing ratios 


| of screen open area to inside pipe 


area for all sizes and screen mesh. 
OPW-Jordan Corporation, 6013 Wiehe 
Rd., Cincinnati 13, Ohio. 


Pipe Thawing. Data on fast, safe 
thawing of frozen water pipes with 
low voltage electricity are contained 
in eight-page Bulletin EW-243. Sub- 
jects covered include electric method, 
types of equipment, instructions for 
thawing and safety suggestions. Typi- 
cal pipe thawing connections for use 
on residential, farm and industrial pip- 
ing are illustrated. Tables show amp 
and time required for thawing, rec- 
ommended cable sizes and maximum 
amperage loads of preferred arc weld- 
ing equipment. 
Hobart Brothers 
Ohio. 


Company, Troy, 


Multiple Circuit Connectors. Featur- 
ing high amperage ratings with low 
insertion and extraction forces, Am- 
peez connectors are the subject of 
Flyer 341. Photographs and a gen- 
eral description of the units are pre- 
sented, and potential applications in 
the appliance, electrical, electronic 
and power equipment fields are dis- 
cussed. 

Features of the brass contacts, each 
of which require only two to five lb 
insertion and extraction force, are 
listed on the front of the bulletin. 
Detailed specifications for the recep- 
tacle and tab housings and for the 
contacts are given on the 
page. 

AMP Inc., Harrisburg, Pa. 


Air Blender. For high velocity, dou- 
ble-duct air conditioning systems, 
“Twin-Duct Air Blenders” are intro- 
duced in Catalog 1100-B107. Ex- 
plained is how the new ceiling and 
under-window air blenders operate 
without the use of motors, piston 
operators or mechanical linkage. Given 
in the bulletin are selection and per- 
formance data, dimensional drawings, 
design features and detailed engineer- 
ing information on specifications and 
noise levels. Also included are system 
advantages and unit features. 
Worthington Corporation, Air Condi- 
tioning Div, Ampere Station, East 
Orange, N. J. 


Flexible Metal Connectors. Designed 
for most hydronic installations, as 
risers, drop lines and end of runs, 
flexible metal connectors and nipples 
are cited as saving on fittings and 
time-consuming assembly of parts, 
taking up expansion and contraction 


second: 





and permitting assembly by hand. 
Specifications and other data are in- 
cluded in four-page Catalog HC88. 
Pump connectors and hydronic flex 
couplers are the subject of four-page 
Catalog PC77. Units are designed, 
engineered and constructed to provide 
flexibility for absorbing vibration, 
shock, impact, expansion or contrac- 
tion of pipe resulting from thermal 
or pressure changes. 
Cobra Metal Hose, 5059 S. Kedzie 
Ave., Chicago 32, Ill. 


Pumps. Featuring a wide range of 
pump types, sizes, capacities and pres- 
sures, the UV line is designed for 
return of condensate to the boiler or 
other points from varied types of 
steam heating systems or process 
equipment. General information, con- 
struction, engineering data and a ca- 
pacity table are presented in four- 
page Bulletin 19-B. 

Type CCVS pumps are featured in 
four-page Bulletin 21-C, which gives 
product illustrations, features and con- 
struction. 

Skidmore Corporation, St. 
Michigan. 


Joseph, 


Refrigerators, Refrigerator - Freezers. 
Ranging from 9.3 to 13.4 cu ft, elec- 
tric refrigerators in this 1961 line fea- 
ture large freezer areas, natural draft 
condenser to provide cold without 
jet air blasts and aluminum freezer 
liner, ice trays and door shelf guards. 
Model SC45B is presented in Flyer 
K-40-CL and Models $D45B, SD55B 
and SD65B in four-page Bulletin K- 
41-CL. 

Two-door compact electric refrig- 
erator-freezers are also detailed in 
two bulletins, Model CK55B in Flyer 
K-42-CL and Models CK65B, CL65B 
and CW65B in four-page Bulletin K- 
43-CL. Featured are automatic de- 
frost, large door shelves, magnetic 
seal door gasket and a Coldcoil against 
the back wall of the refrigerator com- 
partment to retain food freshness. 
Hotpoint Div, General Electric Com- 
pany, 5600 W. Taylor St., Chicago 
44, Ill. 


Industrial Electric Heating Equip- 
ment. Axial flow and centrifugal blower 
unit heaters, longitudinal fin elements 
and duct heaters, controls, bracket- 
type explosion-proof convectors, auto- 
matic unit ventilators, tubular ele- 
ments, industrial radiant heaters, liq- 
uid storage heaters, water and oil 
immersion heaters, heater elements, 
and side arm and high capacity liquid, 
swimming pool, strip, fin strip and 
cartridge heaters are among equip- 
ment listed in 36-page Catalog IEH-2. 
Wiring diagrams, dimensions, product 
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Fan Noise CONTROLLED in Air Handling Systems 
QUICKLY & ACCURATELY in less than 5 minutes! 


Recognition that noise generated by fans in air han- 
dling systems could be predicted and controlled has led 
to a series of developments in both the “calculations” 
and also the necessary noise control equipment. 





“Cut-Away” View Reveals New Design 
of “Packaged” Quiet-DUCT Silencers. 


Guesstimating has now been eliminated by the gen- 
eral acceptance of these 4 important steps, functions 
and/or considerations: (1) that the total fan noise 
and its spectrum is substantially per the ASHRAE 
GUIDE dated 1957 or later (2) that we now have 
workable data covering the natural noise reduction 
due to ductwork, elbows, splits, distances, end reflec- 
tions, room absorptions, etc. (3) that we have NC and 
NCA criteria for each of the 8 octave bands for most 
types of areas and we can now specify what is desired, 
and more important, by using an octave band analyzer, 
it can be readily determined whether the specified cri- 
teria has or has not been met (4) the development of 
prefabricated noise reduction units (noise traps, 
sound traps, etc) which have been properly factory 
tested and rated so they can be used with the method 
mentioned above. 


“Short Form” Makes 
Selection Easy 


Patent Pending 





Since that time, be- 
cause of the progress 
made in the design of 
Quiet-DUCT Silenc- 
ers, and the wide ac- 
ceptance of newly 
developed techniques 
mentioned above, the 
‘Short Form’”’ has 
been developed to make 
the selection of unit 
silencers for air han- 


soa Seema an eney CONIC-FLOW SILENCERS 
matter. 18 STANDARD UNIT SIZES 






Over ten years of experience in controlling noise in air han- 
dling systems has resulted in this new, basic design for al! 
“packaged” silencers manufactured by our company. Design 
requirements include: Bell Mouth Entrance for minimum 
air pressure loss; Solid Nose for maximum noise reflection ; 
Narrow Throat for maximum noise impedance. Straight 
Passages provide smoother airflow with more silencing and 
less regenerated noise. Less Pressure Drop is achieved by 
the diverging design of the evasé exhaust, keeping turbu- 
lence ata minimum and attaining maximum pressure regain. 


QUIET-DUCT SILENCERS 
4 STANDARD MODELS 
4 LOW PRESSURE MODELS 
44 UNIT SIZES 

90 MULTIPLE UNIT SIZES 














The “SHORT FORM” consists of a small 
binder containing a pad of 25 reproducible 
work sheets. Only one such sheet is neces- 
sary to quickly and accurately resolve 
each noise problem and determine whether 
silencers are required, and if so, the 
silencer model needed to provide the Noise 
Reduction required for the problem. The 
“SHORT FORM” gives the Noise Reduc- 
tion required in the 3rd octave band (in 
decibels) based on the data and procedures 
published in the ASHRAE GUIDE & 
DATA BOOK. Many field experiences 





have demonstrated that 3rd band calcula- 
tions, by themselves, are a reliable index 
to silencing requirements as related to air 
handling systems. Because of the inherent 
characteristics of the “packaged” Quiet- 
DUCT silencers — if silencing is required 
in the 3rd Band, and the unit silencer is 
selected based on this criteria, more than 
enough noise reduction will be provided 
for all other bands as well. 

The ‘“‘SHORT FORM”? is available 
through our representatives or write 
direct. 














A Se Uy, 
NS aS 





FEBRUARY 1961 


Representatives in Principal Cities 


INDUSTRIAL ACOUSTICS COMPANY, INC. 


341 Jackson Avenue New York 54, N. Y. 








See Us in Booth 1103 
Chicago-February 13-16 
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illustrations, operating temperatures 
and specification information are given. 
Wesix Electric Heater Company, 390 
First St., San Francisco 5, Calif. 


Heavy Duty Air Handlers. Central 
system air conditioners in a size range 
from 3 to 92 nominal ton are intro- 
duced in Flyer J-0531. Features of 
the air handlers and coils are de- 
scribed and accessories are pictured. 
Given in a condensed chart are data 
on capacities, air quantities and avail- 
able face areas of coils for the various 
sizes of suspended and floor mount 
models. 

Halstead & Mitchell Company, Besse- 
mer Bldg., Pittsburgh 22, Pa. 


Smoke Alarm. Guarding against smoke 
circulated by an air conditioning sys- 
tem, this alarm shows the density of 
gases on a meter. At any predeter- 
mined volume of light cut-off, the 
unit will shut down the fan and flash 
a red danger signal. If desired, an 
audible signal may be added. De- 
scriptive of the unit is Bulletin 553. 
Photomation, Inc., 96 S$. Washington 
Ave., Bergenfield, N. J. 


Portable Heaters. Cylindrical per- 
forated stainless steel heat exchanger 


surrounds a large cast-iron burner. 
Intensely hot combustion gases are 
forced out through tiny holes in the 
heat exchanger, causing it to glow 
red-hot and radiate heat over a wide 
area. Units are available in 50,000 
and 100,000-Btu/hr sizes and are de- 
scribed in a four-page bulletin. 
Bright Leaf Industries, P. O. Box 3115, 
Charlotte 3, N.C. 


Baseboard Radiation. Four-page Cata- 
log BB-60 gives extensive rating, di- 
mensional and working data on type 
485 baseboard radiation and acces- 
sories. Illustrations show the new 
silent roller bearing support for the 
finned tube heating element. 

Rittling Corporation, Buffalo 5, N. Y. 


Truck Refrigeration. Kold-Hold hold- 
over plates, Crest condensing units 
and an extensive line of accessories 
are presented in Catalog K-61. Fully 
illustrated, the bulletin describes prod- 
uct construction and operational fea- 
tures and provides engineering data 
for selection, installation and use of 
truck refrigeration equipment. Acces- 
sory items include package expansion 
valve-drier-heat exchanger - moisture 
indicator console panels, mounting 
brackets, gauges, thermometers, liquid 





and moisture indicators, make-and- 
break connections and expansion 
valves. 

Tranter Manufacturing, Inc., Lansing 
9, Mich. 


Portable Duct. Specifications of light- 
weight, rugged, portable duct, desig- 
nated Spiratube and used for ventila- 
tion, materials handling and fume and 
dust removal systems, are presented 
in a four-page bulletin, “Facts About 
Spiratube.” Construction and uses 
are described. 

Flexible Tubing Corporation, Guil- 
ford 2, Conn. 


Metering System. Comprised of a 
magnetic flowmeter (either standard 
or miniature type) and an indicator/ 
recorder which can measure fluids 
with conductivities as low as 0.1 
micromhos/cm, this metering system 
is discussed in eight-page Specifica- 
tion 10D1410B. 

Factual information is given on 
materials of construction, mounting, 
capacities of the primary element, 
secondary readout and on dimensional 
drawings and wiring diagrams for the 
system. 

Fischer & Porter Company, 743 Jack- 
sonville Rd., Warminster, Pa. 








NEW: Waterproof! 





NOW STANDARD ON ALL 
REGULARLY CATALOGUED 





CONTROLS 
DIVISION 


4427 GERALDINE AVENUE e 
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SOLENOID VALVES 


New epoxy-clad coils are line-tested at 2300 volts 
completely submerged in water. Eliminate coil failure! 
Impervious to almost anything and everything—con- 
densation, fluid spray, frost, oil, gasoline and other 
corrosive liquids and vapors. Unlimited indoor or out- 
door applications. U.L. listed. Wire, write, or phone: 


JACKES EVANS MFG. CO. 


ST. LOUIS 15, MO. 
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Keep tn touch with WF 


BRITISH NEWS 
BRITISH TECHNIQUES 
BRITISH MARKETS 


MODERN REFRIGERATION 


Every month 


(annual subscription 
rate $6.00) 


Specimen copies and advertisement 


rates will be sent on request 


MODERN REFRIGERATION 
MACLAREN HOUSE, 


131 GREAT SUFFOLK STREET 
LONDON S.£.1., ENGLAND 


NOILWU391dI39 NYACOWN 
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A MOST SIGNIFICANT BREAK-THRU IN 
THE HISTORY OF AIR CONDITIONING 


Soon you can have it! HI-PRESS AIR CONDITIONING OF AMERICA, INC., 
pioneer developer of small-pipe: high-velocity air systems used in 
~ over 500 ships the world over, is fast readying this revolution- 
ary concept for adaptation to a multitude of industrial/ 
commercial applications on Land. (Pssst... listen! 


This small, twin-pipe system requires half the 
space needed for conventional ductwork: 


special pipe and fittings are Aero- IMPORTANT 


dynamically designed, noise 


attenuating; special NEW TEAM IN 
clamping device 

gives leakless ALL ile INDUSTRY 

construction.) On December 15, 1960, the big news 

broke... about our spirited new combo: 

HI-PRESS and DRAYER-HANSON, who then 

became a Division of Hi-Press. This most log- 

ical welding of two key names constitutes a 

500% growth factor. It means limitless 

facilities, talent, “know-how” are high- 

gearing to give you all the excitement 

noted above, plus a bold, broad line- 

up of air conditioning and refrig- 

eration products to thoroughly 

“pace-set the Sixties.” D-H— 

since 1910 a leading de- 

signer/manufacturer of 

quality air conditioning 


URGENT a 
THING FOR YOU oe 
i “a 


lf you are: (1) “itching” for details, (2) have 
even a remote interest—Get to Chicago, February 
13th through 16th! Or, keep your eye on The 15th Inter- 
national Heating & Air Conditioning Exposition. We'll “peek- 
preview” these exciting developments—Booth #1172—under the . 
proud new banner of HI-PRESS AIR CONDITIONING OF AMERICA and 
DRAYER-HANSON DIVISION, HI-PRESS. Meanwhile, call a Drayer-Hanson sales 
agent near you or receive the Full Facts on our products by contacting us now. 


drayer -hans On 


DIVISION OF ee 
HI-PRESS AIR CONDITIONING OF AMERICA, INC.* == 





“Administrative Offices: Los Angeles—3301 Medford Street - New York City—Chrysler 
Building, 405 Lexington Avenue/ Main Plant: 3301 Medford Street, Los Angeles 63, California 
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AMAJO 


-BREAKTHROU 
IN COOLING & HEA 








ARKLA’S NEW 25-TON 
GAS CHILLER-HEATER 


Here it is—the revolutionary new Arkla absorption unit 
that heats and cools without a steam producing boiler 
or converter. Gas-fired burners in the generator sec- 
tion energize the system for absorption cooling, or for 
heating. It’s the perfect system for modern year ’round 
gas air conditioning. 





INSTANTLY HEATS AND COOLS AUTOMATICALLY Ml HEATS WATER WITHOUT A BOILER Ml COOLS WATER 
WITHOUT A COMPRESSOR Ml REQUIRES NO LUBRICATION Ml SEALED FOR LIFE, REQUIRING MINIMUM 
MAINTENANCE M@ MAINTAINS SAME CAPACITY FOR THE LIFE OF THE UNIT Ml HAS NO MOVING PARTS 
IN THE HEATING AND COOLING CYCLE li FIRST MEDIUM OR LARGE TONNAGE AIR CONDITIONER THAT 
HEATS. Truly revolutionary ... investigate for your next building project the new Arkla DF-3000 


Gas-fired All Year® Chiller-Heater. ed 
ARKLA-)\ 


FOR DETAILS CONTACT YOUR LOCAL GAS COMPANY 
OR WRITE ARKLA AIR CONDITIONING CORPORATION Cy 
812 MAIN STREET ° LITTLE ROCK, ARKANSAS 
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Presenting a the new line of CLARAGE 


Type Cl Exhausters 


Volumes to 3800 CFM, pressures to 18”, 
temperatures to 750°F., six sizes, three wheel 
types, five arrangements as shown above, 
adjustable to any of the eight standard air 
discharge directions. 

Result: fan equipment uniquely well suited 
to nearly every service imaginable. The un- 
complicated, heavy construction, featuring 
cast iron housings and sideplates, makes the 
Type CI the natural selection for such severe 
applications as exhausting from grinding, 


woodworking, and other machines . . . con- 
veying materials ranging from fibers to grains 
. .. removing smoke and fumes... . furnish- 
ing industrial process air . . . handling chemi- 
cal and hot gases. 

Write for new Catalog 707 containing per- 
formance tables, dimensions, and system 
data. Get acquainted with the advantages 
you'll enjoy by choosing Clarage Type CI 
Fans for your next requirements. CLARAGE 
FAN COMPANY, Kalamazoo, Michigan. 


Dependable equipment for making air your servant 


i 4 








aR 
m!| C€LARAGE FAN COMPANY 
AT SEE US AT BOOTH 810 Kalamazoo, Michigan 


00 SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 


ia @@deoee¢ee?® 
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3 : GOLD SEAL sibl 
|ACCESS SADDLE VALVE | 


+ 
NO rt: 


NO SEALING WASHERS! 


U.S. PAT. NO. 2,827,913 


Now a Truly Hermetic tube pierc- 

























































YOU THAT BIG FISH | 
...we're looking for? 


We're casting for king-size sales 
representation in key spots, Coast to Coast 

















ing valve can be soldered or brazed Drayer-Hanson’s major realign- / ; ‘ 
on refrigerant lines without re- ment as a Division of Hi-Press Air I 
moving the refrigerant! Conditioning of America, Inc., % F . 
: ‘ is opening many prime areas for cal I 
Complete with silver solder pre- representation by A-1 Manufacturers’ If 
form, the Access Saddle Valve is Agents to join our existing network. : Pp 
available in the following 0.D. tube If you're a ‘‘live-wire’’ specialist a Pp 
sizes: 1/4”, 5/16”, 3/8”, 1/2”, in air conditioning and/or refrigera- ] el 
and 5/8”. tion, write, wire, call us—but hurry! fi 
: Drayer-Hanson—(since 1910, key manufacturer of u 
Use with Sep j eee j ; ti 
. commercial/industrial air conditioning, refrigeration) 
Watsco oO 
control Hi-Press-(leader in Marine air conditioning, with a 
yvaive CY- unprecedented and proven new A/C concepts for 
1G or CV- a land applications) ‘ 
IG Query Irv Secord, National Sales Manager, D-H DIV., HI-PRESS, te 
3301 Medford St., Los Angeles 63, or telephone: ANgelus 9-0321, n 
Los Angeles... better yet, see us at The Chicago Q 
For additional information ask your Show, Booth #1172—spectacular new products to 
wholesaler or write to Dept. J-2 4 pace-set the sixties! : 
a 
Le drayer -hanson t 
DIVISION OF t 
1020 E 15th STREET+ HIALEAH, FLORIDA HI-PRESS AIR CONDITIONING OF AMERICA, INC. i 
wa Nie nl Sie ae She ee Soe nm t 
| i 
: | ; 
NEW! The high quality of | I 
"= STAINLESS STEEL | | 
! | \ 
= . . . at lower cost: | 
3 f 
Z TRERICE BX SERIES INDUSTRIAL | i 
el THERMO | 2 
= . 
; METERS | 3 
2 Now available! The new high-quality, low- ‘ 
cost Trerice BX Series Thermometer with 1 
stainless steel front and bulb chamber. 1 
Easy-to-read scale markings . . . large red ‘ 
appearing mercury tube . . . durable 9- 
inch cast aluminum case. Guaranteed 
accurate temperature indication! Available 
in standard range models from —40°F to 
950°F. No extra cost for straight, right 
side, left side, regular angle, regular oblique, closed cell ’ 
or reverse oblique forms. TUBING AND PIPE INSULATION | 
Easily installed on any fluid lines requiring tempera- | 
Pee man cee ses Se ee ee ee ee aa ture consistency and/or condensation resistance 
H. O. TRERICE CO. ; where service conditions are moderate. | 
1420-B W. Lafayette Blvd., Detroit 16, Mich. Closed cell structure will not absorb moisture - - keeps | 
Please send bulletin 201 describing pipes dry - - eliminates any need for additional vapor | 
Trerice BX Industrial Thermometers! barrier -- has excellent weather - aging characteristics | 
plus unusually good thermal insulation properties. 
NAME Available - Random or 5 foot lengths. 
ADDRESS | oy ns Me", 2” & ¥,” Wall Thicknesses 
| For details & samples - Write: 
city ZONE___ STATE | 
TEMPERATURE AND rR U B A | | 3 » 4 Div. of Great American Industries, Inc. 
Re 4 PRESSURE INSTRUMENTS Bedford, Virginia 
F 
146 ASHRAE JOURNAL 














As a public service to those in business and industry who are respon- 


sible for the protection of lives and property from the hazards of fire. 


INCOMBU 


ROVE 


FLAME-PROOF 


MATERIALS FOR PROTECTION OF THERMAL INSULATION AGAINST FIRE DAMAGE 


FIRE RESISTANT 


oo 





fine 


FIST, to clear up a common mis- 
conception about materials used to 
protect thermal insulation; no coat- 
ing, sealer, or adhesive can by itself 
prevent fire damage. In fact, certain 
products without fire-retardant prop- 
erties many times will actually cause 
fire and flames to spread; while prod- 
ucts containing fire-retardant proper- 
ties can at best only retard the spread 
of flames by the reduction of avail- 
able fuel. 

Over the years many ambiguous 
and ill-defined terms have been used 
to describe fire resistant properties of 
materials in literature, specifications 
and other published data. Words and 
phrases such as incombustible, flame- 
proof, non-flammable, fire resistive, 
and even fireproof have been at- 
tached to products used for the pro- 
tection of thermal insulation. In 
many cases where the use of these 
terms was based on unrecognized and 
inadequate test methods, the prod- 
ucts actually fed fuel to the flames 
rather than retarding them. 

The only accepted measure of fire 
hazard in coatings is the flame-spread 
value. The confusing phrases used 
above do not give in exact terms the 
flame-spread value. If the confusion 
is to be eliminated, Industry must 
adopt a standardized system of test- 
ing and terminology for use in En- 
gineering Specifications. 

The use of confusing terms can 
be discarded by the adoption of the 
rating standard known as the Flame- 
Spread Index, accepted and used by 
building codes and insurance under- 
writers. There are two test methods 
accepted by Industry for determining 
flame-spread values. These are the 
Underwriters’ Laboratories’ “Tunnel 
Test” (ASTM E84) and the National 
Bureau of Standards “Radiant Ener- 
gy Test” (Interim Federal Standard 
.00136—Com. NBS). With either of 
these established methods, flame- 
spread values ranging from zero to 
over 200 can be determined with ac- 
curacy for all coatings, adhesives 
and sealers used with thermal insu- 
lation materials. 


An example of flame-spread values: 


A totally incombustible material 
such as portland cement would have 
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a flame-spread value of zero, while a 
self-extinguishable synthetic resin 
product could be rated about 60, and 
a violently combustible nitrocellulose 
product would be rated at “over 
200.” 

Here, also, are the flame-spread 
values of some popular insulation 
weathercoatings applied over calci- 
um-silicate insulation: 


VAPOR BARRIER ASPHALT MASTIC 


Product A 175 
Product B 173 
Foster C. I. Mastic 60-26 170 
FIBRATED ASPHALT EMULSION MASTIC 
Product A 218 
Product B 200 
Foster H. |. Mastic 90-07 150 
FIBRATED POLYMER EMULSION MASTIC 
Product A 290 
Foster Sealfas Mastic 40 


FIRE RESISTIVE VAPOR BARRIER MASTIC 
Foster Fire Resistive Mastic 60-60 35 


The Solvent Problem 

Flame-spread values of solvent 
type mastic weathercoatings are de- 
termined under solvent free condi- 
tions to simulate service conditions 
existing after the products have been 
applied and all traces of solvent have 
evaporated. However, during appli- 
cation and cure, a fire hazard will 
exist when flammable solvents are 
contained in the coating. Such sol- 
vents having a flash point lower than 
100° F. are flammable and easily ig- 
nited by welding sparks, matches, 
electrical sparks, cigarettes, etc. Thus 
a product, whose flame-spread index 
under solvent free conditions is rela- 
tively low, could well be the cause of 
a disastrous fire while it is being ap- 
plied if it contains a flammable sol- 
vent. 

Therefore, for complete fire safety, 
where welding and other sources of 
sparks and flame cannot be avoided 
during application of coatings and 
adhesives, these products should be 
chosen not only for their ultimate 
flame-spread value, but also for their 
formulation with non-flammable sol- 
vents (for example, Foster Fire Re- 
sistive Mastics). 


Recommendations 


We urgently recommend that en- 
gineers who specify fire resistive coat- 


FLAME RETARDANT 


T 9 


NON-FLAMMABLE 


ings, sealers and adhesives for use 
with thermal insulation specify maxi- 
mum acceptable flame-spread values 
and flash points of materials. Only 
by rigidly adhering to such specifica- 
tions will owners, their inspectors, 
buyers and applicators obtain fire 
safe thermal insulation construction. 


A Word of Caution 

The mere publishing of a flame- 
spread value is insufficient evidence 
on which to choose a product. Where 
two products, equivalent in every 
other respect, are offered for fire safe 
service, a product with a flame- 
spread value of 6 should unquestion- 
ably be chosen over a product whose 
index is 44. Relative flame-spread 
values, then, become of vital impor- 
tance in choosing fire-retardant prod- 
ucts. 


Purpose 

We at the Benjamin Foster Com- 
pany have been devoting many years 
to research, study, manufacture and 
promotion of fire safe products for 
use in the protection of thermal in- 
sulation. We have adopted a firm 
policy regarding our promotion of 
fire safe products which is: 

“To cooperate with all interested in- 
dividuals and organizations in the 
establishing of a standardized system 
of testing and rating true flame- 
spread value... 

To publish information that will be 
factual and in accordance with ac- 
cepted practices... 

To avoid overemphasis of disaster 
conditions in the promotion of fire 
safety... 

To continue our research and de- 
velopment of products with improved 
fire safe characteristics.” 

If there is any way we can be help- 
ful to you or your organization in a 
better understanding of products 
for use in the protection of thermal 
insulation, please contact your near- 
est Foster Representative, or write 
Benjamin Foster-Company, 4635 W. 
Girard Avenue, Philadelphia 31, Pa. 


COAT, 


foster) _°. 
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Mr. George Stewart, mechanical contractor for 
Jane Addams Elementary School, Melrose Park, Illinois, says: 


“Honeywell stayed on to 


Jane Addams job to our 


Mr. George Stewart, in the equipment room at Jane Addams Ele- 
mentary School. The Honeywell panel behind him enables the building 
engineer to check the entire pneumatic control system 
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complete satisfaction”’ 

















JANE ADDAMS ELEMENTARY SCHOOL 

Architect-Engineer: Kefer & Cronin, Chicago 

Mechanical Engineer: Albert W. Marshall, Chicago 

General Contractor: Louis Macro Co., Melrose Park, Illinois 
Mechanical Contractor: Tropf Heating Co., Broadview, Illinois 


At Jane Addams Elementary School, Honeywell servicemen 
stayed on the job long after the building was completed 
to make sure the temperature control installation operated perfectly 


“Honeywell really came through for us on the Jane Addams job,” says 
Mr. Stewart. ‘“They saw that the temperature control equipment was 
delivered on time and installed on time. They turned in clear shop 
drawings of the temperature control system. They gave us good 
supervision during installation, then stayed on to thoroughly check 
out the system to make sure it worked well under actual school con- 
ditions.” 

At Jane Addams Elementary School, Honeywell installed Pneumatic 
Round thermostats on the wall of every classroom. On the wall, they 
feel temperature in the classrooms the way students do. And they are 
also more convenient to read and adjust to offset varying effects of 
weather, occupancy and student activities. 

You can depend on Honeywell to help you do a quality job. Fine 
controls, accurate specifications, prompt delivery and supervised in- 
stallations are assured with Honeywell on your team. And only Honey- 
well gives you a choice of all three types of control systems—pneu- 
matic,’electric and electronic. For further information, call your nearby 
Honeywell office. Or write Honeywell, Dept. AH-2-32, Minneapolis 
8, Minnesota. Sales and Service offices in all principal cities of the world. 


Honeywell 
Fut in Control 


SINCE 1885 
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This is the Honeywell Round, the world’s most 
popular thermostat. It enables teachers to adjust 
temperatures to fit specific learning activities. 
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Use Harry Alter’s Famous 


DEPENDABOOK 
Sp iabioinn in 


@ Air Conditioning 


®@ Refrigeration 
@ Electric Motors 






new e- ew’ 
wae”, NEN eo 
i ocre® ? ta \ayo"" 
? 


Save money... time... effort. . . order everything you 
need from the most complete catalog of all. Over 10,000 
items carried in stock! Your orders filled with speed and care. 
WHOLESALE ONLY! We sell you . . . not your customers. 


AND FOR REALLY AMAZING BARGAINS... 


yHavry/A lte72) The FLYER lists 


hundreds of thousands 
of dollars worth of 
surplus stocks, overruns, 
closeouts, etc.,at a fraction 
of your regular cost. 


Write on your letterhead for the new DEPENDABOOK and BARGAIN FLYER. 
Order by mail or pick up from our nearest warehouse. 


THE HARRY ALTER CO., INC. 


1717 S. Wabash Ave. 2332 Irving Bivd. 
Chicago 16, Ill. Dallas 7, Tex. 


134 Lafayette St. 695 Stewart Ave., S.W. 
New York 13, N.Y. Atlanta 10, Ga. 


FREE PARKING—FAST COUNTER SERVICE 


SURPLUS BARGAIN 




















SPIRAL PIPE MACHINES FOR SALE 


Two new Automatic Round Pipe Manufac- 
turing Machines; adaptable for high pressure 
air conditioning systems; produce hermetic- 
ally tight 4-ply lockseams in a continuous 
spiral joint. Any type sheet metal 18 to 30 
gauge. The smaller machine produces diam- 
eters from 3 to 7 inches; the larger from 
8 to 24 inch diameter pipe — both in any 
lengths desired. For information: Write to 
Alexander Bernard & Co. Inc., 15 Moore 


St., New York 4, New York. 
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CLASSIFIED ADVERTISING 


RATES—Classified advertisements at this heading are inserted in 8-point 
type at the rate of $1.00 per line or fraction thereof, including 
heading and address. Eight words to the line average. Box number 
address counts as one line. Minimum insertion charge, 5-line basis. 
Maximum insertion 10 lines. Prices are net, no discounts, Box 
number replies promptly forwarded without charge, Available En- 
gineers insertions up to 60 words for Full and Associate members, 
and Affiliates are carried free. 

NO DISPLAY advertising at this heading. 

CLOSING DATE: Copy must reach publisher by 10th of month preceding 
date of issue. 

NO PROOFS shown; no free checking copies. (Single copies 50c each 
with order.) 

Address classified advertising or requests for further information to 

ASHRAE JOURNAL 
62 Worth St., New York 13, N. Y. 


OPENINGS 


ENGINEER SUPERVISOR—Expansion plans requires 
project engineer. Engineering, contracting firm special- 
izing exclusively in commercial-industrial air conditioning 
and refrigeration. Complete current experience in design, 
shop drawings, contract expediting and field supervision 
necessary. Engineering background preferred, minimum 
7 yr experience. Send complete resume to D. B. Ervin, 
V.P., Air Conditioning, Inc., 2001 Kettner Blvd., San Diego, 
Calif. or call Belmont 9-2105. 





SALES ENGINEER—wanted. Must have experience 
calling on the cold storage, meat and food processing in- 
dustries. Reply to: Rigidbilt, Inc., 9240 W. Belmont Ave., 
Franklin Park, IIl. 


MECHANICAL ENGINEER—Immediate opening in De- 
sign Division, Buildings and Properties Department. 
Knowledge of heating, ventilating, air conditioning and 
refrigeration equipment essential. Work involves design, 
cost estimation and technical supervision of various instal- 
lations. Minimum requirements: degree in Mechanical 
Engineering and 5 yr experience. Generous employee 
benefits and unusual opportunity for advancement. Apply 
Personnel Office, Cornell University, Ithaca, N. Y. 


SENIOR PROJECT ENGINEER—National brand manu- 
facturer located in New York City seeks product designer 
for refrigeration and air-conditioning consumer appli- 
ances. Excellent opportunity for qualified man. Please 
state experience and salary requirements. Our employees 
know of this ad. Write Box AJ 1665, 125 W. 41st St., 
MBs ly ee es 


MANUFACTURERS REPS—Lucrative protected terri- 
tories with America’s fastest growing full-line residential 
heating equipment manufacturer. Men with proven sales 
ability in plumbing jobber field need only apply. Liberal 
earnings supported by a powerful national and trade 
advertising program make these openings choice plums 
for the right men. Act now! Send full particulars: P. O. 
Box 6225, Holmesburg Station, Phila. 36, Pa. 


ENGINEER—Businessman with over 15 yr experience 
in sales, business and engineering wanted. Desires asso- 
ciate thoroughly experienced to expand into contracting 
or Consulting Engineering in specialized HVAC, Indus- 
trial and Commercial field. Excellent opportunity for an 
aggressive and enthusiastic individual. Send resume in 
detail. All replies in strictest confidence. Box 147, 
ASHRAE JOURNAL. 


EXECUTIVE—Aggressive, fast-growing manufacturer of 
industrial refrigeration equipment seeks executive with 
strong sales and engineering background in refrigeration 
design and application. Unusual opportunity for man 
looking for a challenge with an excellent future. Extensive 
travel required. Must be willing to relocate. Salary open. 
Detailed resume to Box 149, ASHRAE JOURNAL. 
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“Here's why I’m switching to 
HM central system 
~... air conditioners 
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_../ can get just the fin spacing, 
tonnage and CFM | want.” 


Now, Halstead & Mitchell gives you a choice of 6,7,8o0r10 fins =  § 
per inch... makes it much easier to match a central fan-coil unit 
to a particular job or to meet specifications. 


And look what else H&M offers: a selection of three coil face areas anaes 
for each model; direct expansion or chilled water cooling coils (1 AIR HANDLER 
to 8 rows) ; hot water, standard steam or non-freeze steam heating 
coils (1 or 2 rows) ; cooling capacities of 3 to 92 nominal tons with 
880 to 47,750 CFM; Turbu-Flo coils arranged for right or left- 
hand connections; horizontal or vertical mounting for discharge in 
any direction . . . and every accessory item you need to simplify 


your installation. ‘. 
Why don’t you check H&M Central System Air Conditioners? alitcad, ‘Mitchell 


Call your wholesaler or write for Bulletin AHU-100. Halstead 
& Mitchell Co., Dept. E-2, Bessemer Bldg., Pittsburgh 22, Pa. 


Central System Air Conditioners - Air-Cooled Condensers - Cooling Towers - Water-Cooled Condensers 
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FIRST AGAIN with 
ADJUST-ALL 
THERMOMETER— 
Pat. =2,875,614 
adjustable 

stem length! 


\ > “Ys ’ f 
A MILLION Adjust-Angle THERMOMETERS AGO... 


...takes us back thirteen years, to U. S. Patent No. 2,524,894 
awarded to Weksiler. Until a few months ago, Weksler was the only 
adjust-angle thermometer you could buy. Today you have a choice 
from several different manufacturers who are in first model produc- 
tion of this remarkable instrument. 

Thirteen years’ experience with a precise instrument represents 
a world of know-how...a decisive consideration in your choice of 
Weksler! Write for Bulletin AA-60. 





New Weksler adjust-angle industria! thermometers, completely rede- 
signed, are full 2-inch width...easy reading... highest accuracy in any 
range you desire. 7- 9- 12-inch scale sizes, plus exclusive 5” scale size! 








sy WEKSLER INSTRUMENTS 


ORIGINATORS OF CORPORATION 


WORLD RENOWNED 
ADJUST-ANGLE 195 EAST MERRICK ROAD, FREEPORT,L.1..N.Y. 








Indicating and Recording Instruments for Temperature, Pressure and Humidity 


THERMOMETERS” 








ENGINEERS and TECHNICIANS experi- 
enced in Air Conditioning development. Positions 
are challenging and broad in scope; projects cover 
development of packaged Air Conditioning tor 
cooling of electronic missile support equipment. 
Tactical and environmental requirements dictate 
designs and techniques beyond the scope of com- 
mercial practice. Campus like surroundings 20 miles 
south of Washington, D. C., at Research & 
Development Laboratories of Corps of Engineers. 
Starting salaries for Engineers $8955 and $7560 
depending upon experience. For Technicians $6435. 
To apply, obtain employment Form 57 from local 
post office and forward to Mr. L. W. Poarch, 
Civilian Personnel Office, Fort Belvoir, Virginia. 
Phone: ED 9-5500, Ext: 25202, or contact Mr. J. R. 
Mehalick, Air Conditioning Development Section, 
(Ext. 20215), for further information concerning 


nature of work. 





REFRIGERATION ENGINEER, SR.—Leading com- 
mercial refrigerator mfr located 30 miles south of Albany, 
N. Y., has outstanding opportunity for engineer experi- 
enced in all phases of developmental work, preferably in 
fractional horsepower range. He will also serve in capac- 
ity of assistant chief engineer. Write fully, in confidence, 
stating experience and salary required to Box 152, 
ASHRAE JOURNAL. 


AVAILABLE 
CHIEF MECHANICAL ENGINEER — In charge of 
large department of heating, air conditioning and plumb- 
ing engineers for large firm handling all types heavy con- 
struction available. Excellent administrative and engineer- 
ing record plus extensive client contact and construction 
supervision. Desire challenging position with growth op- 
portunities preferably with consulting engineer, A & E, 
or mechanical contractor. Prefer East coast or vicinity. 
Box 145, ASHRAE JOURNAL. 


DESIGN ENGINEER-CONSULTANT—available to de- 
sign and develop and to retain permanent interest in manu- 
facture of Refrigeration and Air Conditioning Specialties 
and supplementary related industrial products of electro- 
mechanical and heat transfer type, or vending and mer- 
chandising cabinets, dependent upon facilities available. 
Box 148, ASHRAE JOURNAL. 


CHIEF ENGINEER available. Professional license, 
presently in charge of estimating and engineering with 
large contractor doing process piping, power piping, 
plumbing and heating seeks relocation with progressive 
firm. Present duties include: Chief of staff, assign work, 
complete estimates, select projects for bidding, prepare 
schedules, resolve engineering problems, analyze costs, 
review contracts, prepare claims and handle negotiations. 
Box 150, ASHRAE JOURNAL. 


DESIGN & MANUFACTURING ENGINEER—Thor- 
oughly conversant with needs of industrial and commercial 
establishments and application of refrigerated and re- 
lated equipment to meet these needs with highly saleable 
products, desires to direct expansion and diversification 
or the establishment of new facility to complete develop- 
ments and manufacture these products. Midwest. Box 
151, ASHRAE JOURNAL. 


MECHANICAL ENGINEER—Successful 16 yr record of 
heavy responsibility in product research, development, de- 
sign; and in engineering management of these activities. 
HVAC and electro-mechanical products for consumer, 
industrial, and military markets. Member ASHRAE, 
age 39, BSME. Desire technical management position 
with expanding midwest manufacturer where contribution 
is vital to success of business. Box 153, ASHRAE JOURNAL. 








DON’T MISS 


15th International Heating and Air- 
Conditioning Exposition 


International Amphitheatre, Chicago, III. 
FEB. 13-16, 1961 


ASHRAE JOURNAL—BOOTH 701 
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TEMPERATURES 


Now available from refrigeration wholesalers to 
assure field servicing of your newest equipment 


Expansion of a market can help create more business 
for everyone serving that market. . . manufacturers, 
wholesalers, contractors, servicemen. 

Development of Du Pont Freon-13* helped equipment 
manufacturers expand the market for mechanical refrig- 
eration into the ultralow-temperature field. Now Du Pont 
has insured fast field servicing of ultralow-temperature 
systems by making ‘‘Freon-13’’ commercially available 
from a nationwide network of dependable wholesalers. 

Two-stage cascade systems using ‘‘Freon-13’’ with 


*FREON- and F- followed by numerals are Du Pont's 
} ’ 


registered trademarks for its fluorocarbon refrigerants 


FREON’ | = 


‘‘Freon-12"’ or ‘‘Freon-22"’ can now create temperatures 
of - 100°F. or lower. Commercial availability of ‘‘Freon-13"’ 
promises to extend many times the successful use of 
these systems for such applications as metal treating, 
shrink fitting of parts, oxygen manufacturing, environmen- 
tal testing and low-temperature storage and preservation. 

Du Pont works to expand your markets other ways, too 
—with marketing assistance to equipment manufactur- 
ers, technical assistance to service engineers, advertising 
support of the air conditioning and refrigeration industry. 


OU PONT 





Better Things for Better Living through Chemistry 


PREMIUM QuALITY REFRIGERANTS 
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the busiest man in ’61 


He’s busy sewing buttons. Whose Buttons? Why the ones that belong to the 
folks at Repco, of course. These are buttons popped with pride over the excit- 
ing heating product improvements REPCO is introducing for 1961 . over a 
new boiler that can be serviced quick as a wink . . . baseboard radiation that’s 


25% more compact and more efficient too a newly styled, smartly 
designed, smaller more powerful gas boiler. When you see these money-making, 
your pop. When your 


. watch their buttons pop too! ‘‘Sew-up’”’ 


time-saving, profit-building innovations, buttons will 
customers see the new REPCO line. . 
extra sales and profits with REPCO, America’s fastest-growing full-line heating 
equipment manufacturer. REPCO's gas and oil-fired boilers, baseboard radia- 
tion, and convectors, have been ‘‘tailor-made’’ at your request to meet your 
needs. Keep your buttons poppin’ with pride and profit all year ‘round. In ’61 


‘“‘pin’”’ your rep on REPCO! 


SEE REPCO 
AT ASHRAE 
BOOTH 414 





—J— toto: 
makes news tn 6 


Manufacturers a Complete Line of Heating Equipment 


GENERAL REPUBLIC HEATING/7400 State Road, Philadelphia 36, Pa. 
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THE GUIDE TO CHECK THIS LIST OF HUBBELL 






















PROPER SELECTION CONTROL BULLETINS... all full of 
informative data, specifications, etc. 
OF HUBBELL CONTROLS Write, on your letterhead, for your copies. 

127 

Whatever your needs for CONTROLS for refrigera- 

tion, air conditioning, and industrial applications . . . 
7 Hubbell Corporation has the exact controls to» solve 
your requirements . . . the exact controls designed, 'de- fe BACK PRESSURE REGULATING VALVES 

veloped and manufactured to perform—service free— (conventional and sub-atmospheric— 

on all equipment. thermal, electric, air operated) 
150 

Every step . . . from castings to finished controls. . . 

is under the most rigid Hubbell quality control specifi- 
156 cations... with each detailed operation carefully per- 

formed by skilled craftsmen. Castings poured in 

Hubbell’s wholly-owned foundry are precision finished; pitta 
164 assembled with rugged, dependable components; thor- e COMBINATION BACK 

oughly tested; and fully inspected to assure service free PRESSURE REGULATING 

controls for long working life and to eliminate down- AND STOP VALVES 
130 time and production losses. 

The Hubbell GUIDE to Proper Selection of Controls 

for optimum performance under the most severe in-field 
40 , ; 

service enables you to choose the right Hubbell Controls 

for specific applications. e DUAL PRESSURE 
48 With over 80 Hubbell Bulletins covering the com- eae Ve 


” 


plete Hubbell “service free’ line of Controls... all 
designed, developed and manufactured for easy opera- 
131 tion and lasting trouble-free life... you can quickly 
find the Hubbell Controls which add plus value to 
your refrigeration, air conditioning and _ industrial 
160 equipment. 





Hubbell customers are well equipped to fur- 
nish you qualified recommendations for your 
refrigeration, air conditioning and industrial 
applications CONTROL problems. Send full 
details for specific answers to Dept. B. 














e REVERSE ACTING 
BACK PRESSURE 
REGULATING VALVES 


e GAUGES 







4 e SOLENOID VALVES 
FOR ALL REFRIGERANTS... 
Ammonia, Freon 11-12-22, 





7 Carene 7 
for Water, Brine, Oil, 
Gas and Chemicals 
33 
132 
e STRAINERS e THREE-WAY SOLENOID VALVE 
~44 for ALL REFRIGERANTS... 
Ammonia, Freon 11-12-22, 
Carene 7 
121 
QUBB ele | HUBBELL CORPORATION 
— En 409 E. HAWLEY AVE. MUNDELEIN, ILL. 
=) ° P 
S ® Controls for Refrigeration, Air Conditioning and Industrial Applications 
Zp : - © BACK PRESSURE REGULATOR VALVES © DUAL PRESSURE REGULATOR VALVES 
C Ss @ AUTOMATIC SUCTION STOP VALVES ¢ SOLENOID VALVES e GAUGES e 
OnTRO e SAFETY RELIEF VALVES « 3-WAY REVERSING VALVES 
157 


“Castings to finished controls ... every inch HUBBELL!” 
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o “INSULATED TILT-UP CONSTRUCTION” o 
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© LAYKOLD INSULATION ADHESIVE © 
0000000000000 




















When builders applied the tilt-up technique to refrigerated ware- 
house construction, Laykold Insulation Adhesive was a “natural”, 
adhering the vapor barrier membrane to the concrete wall panels. 
It also helps hold the glass-fiber blanket insulation. 


Here’s the way a tilt-up job goes: 

1. Pour wail panel on floor and let set 

2. Spray on Insulation Adhesive at 23 sq. ft./gal. 
It helps cure the concrete. 

3. Press the vapor barrier membrane into the 
set Adhesive. 

4, Tilt the panel up into position and anchor. 

5. Spray Insulation Adhesive over membrane at 
23 sq. ft./gal. 

6. Press blanket-type insulation into place. 

The speed and ease of this operation underscores 

the major advantages of Laykold Insulation Ad- 

hesive: Spray-applied...cold...it saves time, 

equipment, money! 


320 MARKET, SAN FRANCISCO 20, CALIF. 
Perth Amboy, N. J. . 
Baltimore 3, Md. 

Cincinnati 38, Ohio 


a 


fal ' 


//I 


is 


Ti Vs SS 











Now Available: 

a 15-minute, color-and- 
sound, 16mm motion 
picture of a tilt-up job. 
Ideal for employee 
groups or association 
meetings. Write for 
details. No charge, 
no obligation. 








Atlanta 8, Ga. 
Mobile, Ala. 

St. Louis 17, Mo. 
Tucson, Ariz. 


American Bitumuls & Asphalt Company 


Portland 8, Ore. 


Oakland 1, Calif. 


Inglewood, Calif. 


San Juan 23, P.R. 
BITUMULS® Emulsified Asphalts * CHEVRON® Paving Asphalts « LAYKOLD® Asphalt Specialties «© PETROLASTIC® Industrial Asphalts 








Clarage Fan Co. 
Agency—McLain & Assoc. 


Controls Co. of America 
(A-P Controls Div.) 
Agency—Klau-Van Pietersom-Dunlop 


Copeland Refrigeration Corp. ...... 116, 117 
Agency—Byer & Bowman 


SEONG COMMON: ince Gisks eee recs s oeles 163 
Agency—D’Arcy Adv. Co. 
D 
Delco Appliance Div., GMC .......... 37 
Agency—D. P. Brother & Co. 
Drayer-Hanson Div., Hi-Press 
Air Condg. of America ........143, 146 
Agency—W olf & Sayre Adv. 
Dann NIe BGO, TMG, oc cee iedeesces 13 


Agency—Wm. Schaller Co. 


DuPont de Nemours & Co. Inc., E. |. 
CRPOGK Pram. Divs). oo cs caved ssc. 153 


Agency—Batten, Barton, Durstine 
é Osborn, Inc. 


E 


Engelhard Industries, Inc. 


American Platinum & Silver Div. 17 
Agency—Stuart Sande Adv. 


Essex Wire Corp., RBM Controls Div. 115 
Agency—Lincoln J. Carter Adv. 


F 


Foster, Benjamin Co. «i... .csccecccces 147 
Agency—Elmer P. Cook Assoc. 


a ie 2 ne 158 
Agency—Reuland Adv. 


General Blsetric Co. oc sc cscecsvescces 6 
Agency—Geo. R. Nelson, Inc. 


Re Ce ae ee 25 
Agency—Glenn Adv. 


ASHRAE JOURNAL 


























RISE, Rae aes 





New S. S. Kresge Variety Store, Haddonfield, N. J. Consulting Engineer: Charles Barrows, Levittown, Pa.; Air Conditioning Contractor: John P. Murdoch Co., Philadelphia, Pa. 


Chrysler Air Conditioning says “welcome” 
1500 times a day at new S.S. Kresge store! 


S. S. Kresge Variety Stores do a land-office business in 
everything from balloons to barbecues. No exception is 
Kresge’s new store (in the Ellisburg Circle Shopping 
Center) where Chrysler Air Conditioning bids a cool 
welcome to an average of 1500 shoppers daily. 


With that number of people passing through the en- 
trance doors—plus the fact that the entire front of the 
store is a continuous expanse of glass—it takes 70 tons 
of air conditioning to cool the 16,800 sq. ft. sales area. 


At the heart of the system is a Chrysler compressor 
mounted atop a raised floor to the rear. Installing the 
equipment above ground level provides room for stor- 
age beneath, thus answering another demand that all 
space be used to best advantage. 
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Chrysler efficiency, compactness, and flexibility as 
demonstrated here can help solve your air condition- 
ing problems, too. For more facts and figures on 
Climate by Chrysler, or the technical cooperation of a 
Chrysler Air Conditioning Engineer, write today. 


> HRYSLER 


AIRTEMP 


Airtemp Division, Chrysler Corporation, Dept, V-21, Dayton |, Ohio 
In Canada: Therm-O-Rite Products, Ltd., Toronto, Ontario 


Ba ca agg 
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CURRENT RATED 
STARTERS 





Through 53 amps, rated in full load 
and locked rotor. Can be used for 
both 220 volts and 440 volts. 





CURRENT RATED 
CONTACTORS 
THROUGH 90 AMPS. 





Furnas Electric offers a complete 
line of current rated contactors 
through 90 amps meeting require- 
ments of the Air Conditioning and 
Refrigeration Industry. 


90 amperes 


Contactors through 40 amps, 2, 3 
and 4 pole with interchangeable 
mounting dimensions are available 
for compressor and electrical heating 
applications. 


40 amperes 
2 and 3 pole, 25 amp contactors 
are used for unattended domestic 


and commercial applications, and for 
resistance heating applications. 


25 amperes 





SEE THEM ALL AT THE SHOW— 


BOOTH 1146-48 95 





FURNAS ELECTRIC COMPANY 


BATAVIA, ILLINOIS 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 





Hatetend @ MISGHEl ...... 5.66.5 c cs uc 151 
Agency—Lando Adv. Agy. 


co fad "Sn a a ae 123 
Agency—Raymond C. Hudson & Assoc. 
ee PRD. © iio oc cas be cccwin do ese dbe OS 155 
Agency—Merchandising Adv. Inc. 
I 
Imperial Chem. Indus. Ltd. ........138, 139 
Agency—Clifford Martin Ltd. 
Industrial Acoustics Co. Inc. ......... 141 
Agency—Ritter, Sanford, Price & 
Chalek, Inc. 
J 
Jackes-Evans Mfg. Co. .....6.s.-50+- 142 
Agency—Gene Rison & Assoc. 
Johnston Brothers, Inc. .............. 126 
Agency—Pippel-Patterson Co. 
K 
Kramier- TORO CO. 6. ccccccincie scien 159 
Agency—P faus-Finkle Adv. 
i. 
LAORIN MOOUE oii ics creeecsepes see Se ans 135 
Agency—Lowe & Stevens, Inc. 
ga Ee ee ee ee 3 
Agency—David K. Burnap Adv. 
M 
RRP TOUR ooo ip ctor serervicscs 34, 35 
Agency—Valentine-Radford Adv. 
Matic Coll COnmpany ...vcccccccciceces 161 
Agency—Batz-Hodgson-Neuwoehner, 
Ine. 


Marsh Instrument Co. 
Div. Colorado Oil & Gas Corp. ... 122 
Agency—Kreicker & Meloan, Inc. 


McDonnell & Miller, Inc. ............. 27 
Agency—Kreicker & Meloan, Inc. 
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KRAMER TRENTON CoO., Trenton 5, N. J. 


FEBRUARY 


HORIZONTAL FACE 
ULTRA-LOW SILHOUETTE 
only waist high! 


VERTICAL FACE 
ULTRA-SLIM SILHOUETTE 
and lower too! 


COMPRESSOR 
ACCESS PANEL 
REMOVED 


MV WielsliNicm a@ae-Wi1l= 


AIR HANDLING UNITS 
FOR COMPLETE SYSTEMS 
FROM A SINGLE SOURCE. 





3 to 70 TONS—HORIZONTAL or VERTICAL FACE 


The low, slim-trim lines of the new Kramer 
air-cooled UNICON-COMPRESSOR give it 
unequaled flexibility in any architectural 
setting. Space saving outdoor design and 
low, low operating weight combine to re- 
duce structural and engineering problems. 
Easy and economical to install, the com- 
plete packaged UNICON-COMPRESSOR has 
matchless accessibility for servicing. Its 


corrosion resistant aluminum casing, and 
its frame galvanized after fabrication, 
eliminate painting maintenance. 

And remember—no place in the U. S. A. is 
too hot (or too cold) for the UNICON- 
COMPRESSOR. With the patented Kramer 
Winterstat it will operate any time of the 
year, without adjustment, even in the dead 
of winter. 


Write for bulletin C460B. 


47 YEARS OF CONTINUOUS ACHIEVEMENT IN HEAT TRANSFER 


1961 
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FOR DAMPERS, DOORS, PULLEYS 


There are many standard-design Arens Controls for use in the 
heating and air-conditioning industry. These controls may offer 
you the most economical answer to your control requirements. 
Our research and engineering department also would be very 
happy to work with you on special design controls. Below are 
some typical Arens standard-design controls. 








CONVERTER TYPE: Flush operation, rotary motion of 


knob gives linear travel to control. Compact, easy to install. 


Model 361 





PUSH-PULL TYPE: Simple, effective, sturdy. Available 


in a wide variety of knobs. Both plain and locking heads. 














Model 64 


HANICAL 
CONTROLS 


















CONNECTOR TYPES Used to connect lever with device 


to be operated. Obtainable with many types of ends. 








WRITE FOR 
INFORMATION 
STATING 
REQUIREMENTS 


ARENS CONTROLS, INC. 
2009 Greenleaf Street, Evanston, Illinois 


ARERS 









ER ONG. occas eee ahaa cess 109-112 
Agency—Grubb-Cleland Co. 


Minneapolis-Honeywell 
PSU MOM ov. s oo 5) Hie esac 148, 149 


Agency—Foote, Cone & Belding 
Modern Refrigeration ................ 142 


Moeller Instrument Co. ............-- 162 
Agency—Snow ¢ Depew Adv. 


WIMONOR BINGE CO. cic kc cies w cee w ees 15 
Agency—Price, Tanner & Willox 


Niagara Blower Co. ...cccecccecccceee 140 
Agency—The Moss-Chase Co. 


fe) 


Olin Mathieson Chemical Corp. ....... 46 
Agency—Doyle-Daws-Bernbach, Inc. 


Pan CONSrGlS, ING. wi os bes SS iene 113 
Agency—Netedu Adv. Agy. 


Phelps Dodge Copper Prod. Corp. .... 45 
Agency—Compton Adv. Inc. 


PRO Cis As, GG wis cece ies diteecen 128 
Agency—Stoetzel & Assoc. 


Precision Parts Corp. «.....600c05505. ° Tae 
Agency—Culbertson Adv. 


a PCR ee ee STE Pee 39 
Agency—Howard Swink Adv. Agy. 


RBM Controls Div., Essex Wire Corp. 115 
Agency—Lincoln J. Carter Adv. 


Refrigeration Appliances, Inc. ........ 18 
Agency—Robertson, Buckley & Gotsch 


Pee  COPAOY | oaks die esa ehietes 136 
Agency—Lloyd C. Rylander Adv. 


Repco, General-Republic Heating 
Sos Focs Siler a SO aoe % oie ee ekde 154 


Agency—Aron & Shore Adv. 


Rubatex Div., Great American 
A eae a ee eee 146 
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Na 1 me mete) | Mw) 1-4 = 
ASSEMBLY ROOM FOR FIRST 
PENN IN = od -Ved = CAPSULBis 





Equipment Had Demonstrated 


Its elirei ita relate! Dependability , The “Project Mercury” space capsule, designedgag 
built by McDonnell Aircraft Corporation | D catryie 


MM eliC liar in orbit around the earth, is assembled: & /Sif Pet, , 
é White Room” operated under incredi bly stringefit ; 
< environmental and hygienic conditions: 4 


at the McDonnell plant is frvinpediny 

and cooling coils. Why was Marlo sel ed 
installation? McDonnell plant engineer: Geérda 

“We had used Marlo equipment in ao preyid 

room. Our complete satisfaction with the ‘performa } 
of their units, plus their ability to deliver ur 
tight production schedules answered 

for our space capsule assembly room.” ‘ 


unusual instaWorog like McDonmell'é 


. “you'll find the coils you. , 
e. The Marlo Wether i, ve 


‘a q 


in your area can gm 


BOOTH 1215 
INTERNATIONAL HEATING & 4 
AIR- CONDITIONING EX Seon 


>» & »& 
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hoe): / "6 
WORLD-WIDE DISTRIBUTION 
MARLO INTERNATIONAL LTD. 
P.O. BOX VADUZ 34679 
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the 
es Angle... 


no matter 
how odd the 
angle of 

the air duct 


The New Moeller Adjustable 
Air Duct Thermometer 
makes even the unusual! 
installation simple... 

it is completely 

adjustable to any angle 
within a full hemisphere. 


bn ddd dee. 
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These high quality thermometers are 


available with: 

© 7,9” or 12” scales 

© 6”, 9", 12” or 15” stem lengths 

¢ 4 temperature ranges. —20 to 220°T 


Other stem lengths and temperature ranges 
available on request 


Send for your copy of the New +400 Catalog 


MOELLER 
INSTRUMENT 
COMPANY, Inc. 


132nd Street & 89th Avenue 
Richmond Hill 18, New York 


SINCE 1867 


Specify —— kel sore Instruments 


ves in principal 


Sarco Company 
Agency—G. M. Basford Co 


Sporlan Valve Co. 
Agency—Ernest Konze Adv. 


Sprague Electric Co. 
Agency—Harry P. Bridge Co. 


T 


Temprite Prod. Corp. 
Agency—Watkins-Rogers, Inc. 


Thermal Engg. Corp. 
Agency—Ullrich & Brown 


Titus Mfg. Corp. 
Agency—Colle, McVoy, 
Barnett 


Trerice, H. O., Co. 
Agency—Rossi & Co. 


Tuttle & Bailey 
Div. Allied” Thermal Corp. 


Agency—Wilson, Haight, Welch &€ 
Grover, Inc. 


U 


Union Carbide Chemicals Co. 
Agency—OoO. S. Tyson & Co. 


Vilter Mfg. Co. 
Agency—Cramer-Krasselt Co. 


Ww 


Watkins, J. E., Company 
Agency—Ruselen Assoc. 


Watsco, Inc. 
Agency—Stanley Adv. 


Weil Pump Co. 
Agency—Jack Bernhard Adv. 


Weksler Instruments Corp. 
Agency—Duncan-Brooks, Inc. 


Witco Chemical Co. 
Agency—Hazard Adv. Co. Inc. 


Wolverine Tube snes of Calumet & 
Hecla, Inc.) 
Agency—Gray € Kilgore, Ine. 
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exciting products at the CRANE exhibit 


> | [5th International Heating and Ventilating Show, Chicago, February 13-16 4 





Welcome to the Crane Booths (#825, 826, 829, 924, 927, and 928) when you visit 


“ the Show. What you'll see is all new plus—plenty of the Crane favorites you'll | 
want to familiarize yourself with again. Crane representatives will be glad C ~ AN a 
i 


to discuss them with you... and their outstanding points of superiority that 
have made all Crane products leaders in distinctive design, fine engineering 
and meticulous manufacture. Welcome aboard! mExhibited in the Crane CRANE CO. 
Booths listed above will be Crane and National U.S. heating (both hydronic Plumbing, Heating, 
and warm air) and air conditioning products, Crane plumbing, Pacific Steel Air Conditioning Group 
Boilers, Cyclotherm generators, Crane valves, Miami General Air Condi- Johnstown, Pa. 
tioning and Warm-air Heating as well as Swarthwout Systems and Controls. 
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37 


25 








PIPING + PLUMBING 





HEATING + AIR CONDITIONING 





VALVES * ELECTRONIC CONTROLS - 








AMAJO 


BREAKTHROU 
IN COOLING & HEA 













ARKLA’S NEW 25-TON 
GAS GHILLER-HEATER 


Here it is—the revolutionary new Arkla absorption unit 
that heats and cools without a steam producing boiler 
or converter. Gas-fired burners in the generator sec- 
tion energize the system for absorption cooling, or for 
heating. It’s the perfect system for modern year ’round 
gas air conditioning. 





INSTANTLY HEATS AND COOLS AUTOMATICALLY Mf HEATS WATER WITHOUT A BOILER M COOLS WATER 

WITHOUT A COMPRESSOR M REQUIRES NO LUBRICATION M SEALED FOR LIFE, REQUIRING MINIMUM 
~ MAINTENANCE M MAINTAINS SAME CAPACITY FOR THE LIFE OF THE UNIT M HAS NO MOVING PARTS 
IN THE HEATING AND COOLING CYCLE lM FIRST MEDIUM OR LARGE TONNAGE AIR CONDITIONER THAT 
HEATS. Truly revolutionary . . . investigate for your next building project the new Arkla DF-3000 
Gas-fired All Year® Chiller-Heater. For details contact your local 
Gas Company. Or write Arkla Air Conditioning Corporation, 812 @& FOR HEATING & COOLING 
Main Street, Little Rock, Arkansas. American Gas Association {¥ GAS 1S GOOD BUSINESS! 












